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PREFACE TO THE FIFTH EDITION 

Despite the interruption in research in obstetrics and 
gj^ntecology in almost every countrj^ in the world since the last 
edition of tliis book was published, the present edition has been 
brought up to date by the inclusion of one new chapter, much 
fresh matter in other chapters and the omission of tliree old 
chapters wliich could no longer be included in a book devoted to 
“ Recent Advances.’^ The new chapter is an attempt to describe 
the work of a post-natal clinic and emphasize the importance of 
post-natal care as a branch of preventive medicine. 

In other cliaplei'S statistics and results to date have been 
added, and the chapter on Sex Hormones has been largely 
revritten. We have been fortunate in retaining the assistance 
of Dr, Wilfred Sliaw with liis cliapter on Ovarian Tumours, and of 
Dr. Justina Wilson with her chapter on Physiotherapy. Wc much 
regret that Dr, Courtney Gage has felt unable to continue iiis 
contributions on the use of X-rays in Obstetrics and Gyn;ccology. 
We vnslx to thank him cordially for all the help he has given us 
in past editions. Dr, Rohan Williams has joined us in the place 
of Dr, Gage* Wc are grateful to him for devoting so much time 
and trouble to the preparation of his chapters at a time of great 
pressure by other work. 


A. W, B. 

L. W. 
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RECENT ADVANCES IN 
OBSTETRICS 

i 

PART I. OBSTETRICS 

CHAPTER I 
ANTE-NATAL CARE 

Inclusion of a chapter on ante-natal care in a book of this 
kind is desirable for several reasons. Firstly, though general, the 
practice of pre-natal supervision is not universal, and its more 
complete extension to all pregnant %vomen is urgently necessary* 
Secondly, even when ante-natal care is carried out, it is often 
done inefficiently. Instruction on at least some of the minor 
points, as well as more thorougli teaching of practical palpation, 
seem called for* Thirdly, the results of ante-natal care, which 
should indicate the great benefits that have been bestowed, are 
by no means all that is desired* Greater skill, greater knowledge 
and greater jtidgment are often required by those giving ante- 
natal supervision, if improved results arc to be obtained. F. J. 
Browne (1) goes so far as to that he believes he is “ justified 
in saying that ante-natal care has often simply transferred 
mortality from one column to another. Deaths from obstructed 
labour are now comparatively rare, but we have replaced them to 
some extent by deaths from preventive operations.” Any 
experienced obstetrician is bound to agree that there is a great 
deal of truth in what he says. There are. for example, numbers of 
Ciesarean sections, which, carrying a relatively high death rate, 
are yet performed, of£en quite unnecessarily, by relatively unskilled 
operators. And many other glaring examples of meddlesome 
midwifery, such as unnecessary induction of labour, can easily be 
brought to mind. 

X ^ The mother is an essential social unit in our economic system, 
and it is the chief part of the practice of obstetrics to ensure that 
w^hen a woman has a child she should emerge^ from the ordeal in 
as good a state of health ^ as before pregnancy began, not 
uicapacilated for her new responsibilities by an acquired physical 
weakness, but fit and able to carry out the vitally important duties 
of motherhood. 'A consideration of the various difficulties and 
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disasters of lalboiir shows us forcibly llo^v largely they are capable 
of prevention by recognition and treatment beforehand. It is this 
characteristic feature of obstetric emergencies which renders 
ante-natal supervision so promising a field of preventive medicine. 

Ante-natal examination involves consideration of the following 
points : — 

1 , Pre%'ious obstetric history. 

2, History of previous illnesses and general medical examina- 

tion. 

3, Advice on such subjects as diet, exercise, care of the teeth, 

regulation of the bowels, etc. 

1. ilensurenieiit of the pelv'is. 

it. Determination of presentation and estimation of possible 
disproportion between tlie Jiead and the pelvis. 

r>. Observations on tlie progressive increase in size of the 
uterus. '' 

7. Examination of tlie mine and testing of blood pressure. 

ti. Examination for the presence of vaginal discharge or evidence 
of sencreal disease. 

9. Observation of the patient’s increase in weight and of her 
blood inctiire. 

The history 0 l previous labours may be of value or entirely 
useless as an aid to prognosis. An account of a labour, especially 
a first labour, given by tlie patient herself is usually uninstructed 
and IS chiefly concerned with tlie tune it lasted, the amount of 
pain endured, ami the length of the anesthesia. A mere statement 
of the duration of labour uithout a knon ledge of the character 
of the uterine contractions or “pains “ tells us nothing, while the 
fact that “instruments” nere used also does not necessarily 
convey any useful information. It js often impossible to analyse 
a history of labour, but there are certain salient facts which may 
be elicited from the patient or licr doctor.- It is well to know, 
for e.xaraple, if the membranes niift|iired early, the jvcight of the 
baby, and its comlition at-birth-. a child iveighing 6 lb., and 
delivered by forceps in a limp shocked condition, with considerable 
moulding of the head, would almost certainly point to a true 
contraction of tiie peh is ; but if a chdd of normal, or over weight 
be born in good condition, crying spontaneously at birth, and 
with no more than normal moulding, it is certain, however long 
the labour is reported to has e lasted, that there can have been no 
disproportion between, the size of the head and that of the pelvis. 

, The commonest cause of a difficult vertex labour is the occipito- 
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posterior position. This point should always be remembered 
while listening to the story of a labour ending in seyiere lacerations 
aiid,stjll-jjir.{jli. Such a history docs not necessarily mean that a 
condition was present which will give trouble in all subsequent 
labours. The other frequent cause of prolonged lab^our is that 
bugbear of the obstetrician, uterine inertia.* This complication in 
a first labour will remain in the mother's memory so that she 
describes a prolonged aiifl jjainful delivery Avhich suggests the 
possibilitj’- of organic obstruction. But inertia is not likely to be 
repeated at her second and subsequent confinements. Such 
deliveries will probably be quite normal providing no other 
obstetric complication should arise. 

One further point in the previous obstetric history about which 
inquiries should always be made is “ Have there been any previous 
miscarriages or still-births ? A history of still-birth should 
raise the question of birth .trauma, of sypliilis or* of renal disease ; 
and while one miscarriage may not be of any great significance 
(for it is estimated that probably one pregnancy in five ends in 
this manner) a repetition of this would demand careful search for 
the cause. 

If, in this search, chronianephritis, syphilis, fibroids, badly split 
cervix, titerine displacement, etc., ha'\'e been eliminated, and yet 
the woman continues to have repeated miscarriages, it is 
customary nowadays to regard many of these cases as due to 
deficiency of the corpus luteum hormone progesterone. There is 
evidence in support of this, for many of these cases of “ habitual 
abortion ” do show a diminished output of “ pjregnandiol ” — the 
-degredation product of progesterone which appears iii the urine. 
At the same time the urine of these women also shows a diminished 
content of anterior-pituitary-like (A.P.L.) gonadotropic hormone 
and consequently a weakty positive or even negative Friedman 
reaction. 

The acceptance of the theory that “ habitual abortion ” is, 
dirC'-to progesterone deficiency has naturally been follo^ved bj'' 
the treatment — and in our view, the successful treatment — of 
such ca^es by substitution thcrapj'. Progesterone in thejlpse^of 
5^ mgm..:, intramuscularl}’ may be given .,twice„,weekly. ‘The 

injelitions should be started as early as possible in^pregnancy 
and continued up to the twenty-sixth week. It is probably wise 
, to sto23 at this time becaus^e "Hie ‘continuance of the injections to 
a later date has sometimes been thought responsible for the 
continuance of the pregnancy beyond the expected date of delivery. 
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Alternatively, the patient’s own corpus luteum may be stirau* 
lated to greater activity by the administration of anterior* 
pituitarj’ gonadotropic hormone. In practice one gives the 
** anterior-pituitary-like *’ hormone which is placental in origin 
and which can be prepared from pregnancy urine. This has the 
same “ luteinising ” gonadotropic clTect as the true pituitary 
hormone. There are several proprietary preparations of A-P*L 
substance on the market. It tends to lose its activity within a 
short time of preparation and so it is probably desirable to use 
one of the varieties m n hich the powdered hormone is put up in 
one ampoule and the solvent in another. It is customary to start 
with injections of SO international units twice weekly intra- 
rmrscularly, increasing to 100 units (if well tolerated), the injections 
being again given from as“eatly as possible in pregnancy up to the 
twenty-sixth Week. 

Another substance which is considered of value in the prevention 
of habitual abortion is vitamin TJiis would he expected to be 
present m ample quantity in an ordinaiy mixed diet, but in cases 
of habitual abortion a supplementary supply in the form of a 
8;minim capsule of wheat-germ oil given each day for 200 days, 
starting as soon as pregnancy is suspected, is considered to be 
beneficial. Some authors (2), however, consider that the 
administration should be continued until the onset of labour. 

It may be mentioned here that this substance is also considered 
valuable in the treatment of certain eases of sterility. The dose 
advised is one capsule daily, continued for 200 days if pregnancy 
ensues. 

In the history of previous illnesses, the ones about which 
inquiries should most carefully be made are rheumatic fever, 
)?carlet fever, previous renal disease and the appearance of toxicmla 
in any previous pregnancy. This latter point is often omittedTHit 
is most important as it is now realised that chronic hypertension 
frequently follow's toxsemia of pregnancy which has been allowreel 
to continue for too long a time. 

The general examination of a jiatient is necessary' for evert' 
prlmigravida or other patient seen for the first time. It is par- 
ticularly necessary to examine the heart andjungs and to take 
the blood pressure. Search for septic foci is also of importance, 
but the only ones whicTi might possibly play some part in the 
setiologj' of puerperal sepsis are those in w’hich infection by one 
©f the pyogenic organisms, particularly strejdococci, is present. 
The most important of these is sor^ throntrwhilc others of lesser 
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importance would include such troubles as £j''orrhcea and chronic 
nas^ sep^s. 

The question of vaginal discharge will be discussed more fully 
later (see p. 25), but it might be noted here that it is extremely 
rare for streptococci present in the vagina before labour to be 
in any way connected with the onset of puerperal sepsis. Such 
minor troubles as varicose veins ma}' be treated even by the 
modem methods of injection ; but if these veins first appear 
in the latter stages of pregnancy it is probably advisable to let 
treatment wait until some little while after delivery (3). 

Advice on Diet, etc. There still lingers a popular belief that a 
pregnant woman should eat more than she does normally. This 
~ is quite untrue at ordinary times. But during war-time, w'lien 
diets maj' be restricted by rationing, shortage of cei’tain foodstuffs 
and perhajjs poverty, there is definite truth in the statement that 
a pregnant woman requires more than her non-pregnant sister is 
normally able to obtain. 

lilellanby (4) in his article on “ Nutrition and Childbearing ’’ 
stated that the death xate of infants in the first month of life 
W'as 33 per thousand. He gave it as his bcliehthat this figure 
could be “ substantially reduced by proper nutrition for the 
mother, and he emphasised the greater importance of the nutri- 
tional factors m the second half of pregnancj’". The League of 
Nations report on the “ Problems hf Nutrition ” also stresses the 
importance of diet to the pregnant woman and recommends that 
she should be regarded as the “ member of the population needing 
greatest protection ’ in order to ensure adequate physical 
endowment for the cliild at birth. . . 

The dietary requirements in pregnancy and lactation are 
extensively review'ed by Garry and Stiven (5) ajid further 
information can be obtained from the report of the League of 
Nations Technical Commission. Some of the points to w'hich 
special attention needs to be paid when considering a dietary 
suitable for pregnancy require notice in this chapter. 

(a) Protein. The protein requirements for a child-bearing 
woman areJL-5 gm. perldio body .weight according to the League 
of Nations Technical Commission. A lactatjng woman requires 
ev'en more. But taking the smaller figure this means that a 
pregnant woman w:eighing 10 stones requires about i lb. of 
protein daily. In terms of lean meat, this is app oximately 
1 lb. The total meat obtainable in this country under w’ar-time 
rationing is under 2 oz. daily i It will at once be realised that. 
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though many proteins of s'cgctable origin are not graded as 
“ first-class,” protein in one form or another is obtained from 
many sources other than niea^t, e.g., milk, fish, cheese, pnlses, cgreaK 
etc. Here is an instance of one of'tlie'niany virtues of milk in the 
dietary to -which reference will again be made, for milk pr otein 
IS of the highest nutritive value and also improves the utilisation 
of the protems of cereals and vegetables. Yet, despite the assist* 
ance of milk it is probable that a large number of the cases under 
discussion are, at the moment, receiving an insuHicient amount 
of protein. Perhaps it uill be argued that this is a good thing. 
But the case against excessive protein intake as the cause of 
eclampsia has never been clearly made out. SIcHanby is not 
prepared to accept tliat idea. For if it were true, he argues tliat 
all Eskimo women, whose relative protein intake is very high, 
would develop this tovicniia. In an 5 ' case there has never been 
laid against an aderiuate protein intake, the charge of being the 
cause of eclampsia. ^Ve must therefore conclude that there is a 
danger of too low protein intake at present ; and that to minimise 
the efiects of this we, as a profession, should urge that every' 
pregnant woman should receiv'e 2 pints of milk daily as a mini- 
mum. This IS not only for its own protein, but also to assist in the 
utilisation of Jess “ good ” protein from vegetables, ete., as well 
as for other reasons, e.g., its vitamin content, as will appear later. 

(i) Calcium, Phosphorus and Vitamin D. Mellanby says that 
” defective feeding of the maternal organism tends to increase 
the liability of the offspring after birth ” to rickets. Calcium, 
phosphorus and vutamin D are essential to prev'ent 'Skeletal 
decalcification and m the prevention of fcelal and infantile rickets, 
^hey must therefore be supplied in adequate quantity. TIic 
average woman is balanced on an intake of 0 7 gm. Ca and 1 gm. P 
daily. But .a pregnant woman in the last tlirce months has, 
in addition to her own requirements, to supply 2 gm, Ca per 
week and rather less P. This supply also has to continue through- 
out lactation. Fresh milk contains 0 C8 gm. of calcium per pint. 
Such a quantity of mdk wouUl suHice for the metabolism of an 
ordinary woman. The pregnant woman requires mote and this 
fact constitutes another argument m support of the above state- 
ment that such a patient requires a minimum of J> pmts,of milk 
daily. Furthermore, this would serve as a v'aluable source of 
phosphorus, vitamin D and other v’itamins as well. Generally- 
speaking, there is a world-wide tendency for thesupply of vitamin D 
to be inadequate e.\eept in sunny seasons or in sunny climates. 
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It follows that it is a wise precaution in this rather sunless country 
for the expectant mother, even if she is getting plenty of milk, 
to take a small daily ration of cod-liver oil or other source of 
additional vitamin D. At the same time she would he receiving 
in the cod-liver oil. a valuable supplement of iodine and of 
vit^^in^A, 

(c) Iron. During gestation there is a considerable drain on the 
maternal iron. The fmtos stores it in its liver to tide it over the 
Jron-deficient period of milk feeding. Other substances such -as 
copper are also required for the maturation of the erithrocyte. 
In mder to provide this iron, lean meat, e^g yolk, brown bread, 
bea ns, peas, ce real s and green vegetables are necessary in the 
diet. The addition ofjcalves’ liver once a week would supply the 
hsemopoietic principle and some copper. Milk, be it remembered, 
is deficient in iron. 

(rf) Iodine. The normal th\Toid gland of an adult female 
contains 8 mgm. of iodine. Deficiency in this substance is not a 
great problem in this country but the supply of a certain amount 
of iodine, even here, is a necessity. This is met by eating any 
sea fish or by taking cod-liver oil- It should be borne in mind 
that apart from sea fish there is no common food ^vhich contains 
aiiy appreciable amount of iodine. 

(^?) V^tainins. Vitamin A is of value as part of the defezice 
against infection. It is of importance consequent upon the con- 
ditions imposed by the black-out.*' It is present in small and 
variable amounts in Avheii are obtainable they 

also form a soui’ce of supply. But the possible deficiency would 
suggest again the value of a small daily dose of cod-liver, or 
better, halibut-liver oil. which is a rich source of tliis vitamin. 

Vitamin B is stated to be required by a j^rcgnant woman in 
considerably greater quantitj?^ than b3^ a non-pregnant one. 

5^ mgm, daily instead of 1-5 mgm. This may be partlj" 
because a liigh carboln^^drate diet increases considerably the 
Bjl requirement."^ pig meat, e.g., bacon, whole-wh^t 

bread and wliole grain cereals form sources of supplj* of tins 
%dtamin. Should there be any suspicion of deficiency some 
medicinal preparation containing the entire vitamin B complex, 
e.g.. marmite or bemax. should be administered. 

A severe deficiency in vitamin B is found in certain cases of 
hyperemesis gravidarum and therap}" by massive doses of this 
group of vitamins is sometimes recommended. But it is probable 
that a shortage of this nature is a result of the vomiting and 
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'Should not be regarded as the cause. C.ases^of_a nacniia in preg- 
nancy may also be expected to benefit by the administration of 
yeast. For if vitamin B* be not identical with the “ extrinsic 
factor,” the t^vo are at least found associatefl, and yeast is a 
valuable source of these substances. 

Vitamin C appears to have been cndoived ivith less literature 
on the subject of its re(\uiremcnt by the pregnant woman than 
have some of the others. This is curious, as it is likely to be 
deficient in a war-time diet and as abortion or resorption of fcctuses 
occurs to pregnant guinea-pigs that ore kept on a vitamin C 
dcRcient diet. The increased requirement during pregnancy for 
Vitamin C possibly means that a gra^dd woman should receive 
up to poo mgm, of ascorbic acid daily. One ounce of lemon juice 
contains some 20 mgm. of this substance. FoHunatcly vegetables 
form more easily obtainable and more productive source of 
supply [ But it must be remembered that the vitamin C content 
is impaired by Jong cooking, twice cooking, cooking W’ith sodq or 
keeping for a long time m air. Care is therefore requited to see 
that adequate quantities of fresh and jiroperly cooked vegetables 
appear in the dietarj'. 

Vitamin D is perhaps the most important of the vitamins to a 
pregnant patient. 3t has already received adequate mention in 
this chapter but emphasis must again be laid on the fact that to 
secure a plentiful supjiiy, a large amount of milk should be 
consumed daily. Failing this, vitamin D must be given as cod- 
Jiyer oil, halibut-liver oil or other preparation such as “ adexolin.” 
At the same time additional calcium salts must be supplied if 
insufficient milk is consumed. 

Vitamin E is much lauded in advertisements for its value in the 
treatment of habitual abortion and in fact it probably is of some 
value for this purjiose and to increase fertility. It should be 
obtainable in sufficient quantity in an average^intake of milk. 
If additional supplies are wanted the usual source is v\hf 2 ^gcnn 
oil. 

Vitamin K is said to be deficient in certain cases of htemorrhagic 
disease of the newJbom. This condition is associated’^ irith ajoiv 
plasma pro-thrombin level which can be ameliorated by the 
pre-natal administiation to the mother, for a week or two before 
deJiveay, of yiUmm K ear As ona)<^es. This vitamin is sho soul 
by Maepherson ei (6) to be of value svhen administered to the 
child for the treatment of hemorrhagic disease. This subject is 
here mentioned with the other vitamins for convenience. 


f 



■ ^ 


Dimi:- 


4j 


' ' To rVt'urn' itd the 'questibn of .diet. ; : Among the .substances 

. ' essential to a mother: and .likely to bc deficient , hi the dietary of . 

. the poorCT classes even during peace time are Calcium, Phosphorus, 
.Iodine, Iron, and Vitamins A, and;D, It is just possible that such 
’ a deficiency, may, Ke^elated' to the production ..oththe^toxicmias. 

; . After, all, niaiiy defects ih’metabolism arc known to be nutritional 
‘ . in: origin. And the: toxaemias are, certainly manifestations of 
. abnormal metabolism. - ; 

; To eliminate these deficiencies and as a general guide, IMellanby 
’.' .'says that the diet in pregnancy and lactation ought to include : — 

2 phits of milk daily. 

‘ i or 2 substantial servings of green vegetables e.g. cabbage, 

. spinach or lettuce daily. 

; , l.br 2 eggs or egg yolks daily. 

. ' ' An apple or orange or other fresh fruit daily. 

, :;-t Sea fish tvice or bftener a iveek. 

,V 'Calves’ liver, once, a iveek. 

, , • Cod-liver oil, 2 teaspoonsful daily jf it can be taken. 

; - The rest, of the diet can be made “up as the Avoman AA’ishes. 

■ .We .need .hardly, add’ that this suggested dietary vas published 
hefofe the Avar. \Nb'vyadays, there Avould appear to be a further 

' -. -probable deficiency in the folloAving items : — 

. • proteins,,; meat, cheese and egg. Vegetable 

; ' vl proteins do not niake ah entirely adequate substitute. 

; .Calcium: unless the .pregnant Avoman can obtain and can 
‘ ‘ take sufficient milk. 

• •' i -'./’Todhie. . ; ' 

■ ■• -Vitamin C. 

IToaa' these probable shortages can be met has ah'eady been 
; - indicated. - 

- t':'.'. - V,.Water,_or..;„qthay ;bkmd fluids shoyild.. be take n fr eely during 
; - '-pregnancy, , since this . anoTthe'^tuig of vegetables, AA'hole-Avheat 
V bfeadi etc., vdll assist. in overcoming that t endency . JuQ_constipa- 
; tiqn, AA'liicli is:sb ■usual during this time. The question is some-’, 
times .raised' as to Avhether alcohol is, pei’missible. The Avisest / 
. anSAver. is: that alcph.o,las^genefally,.inad'\':isable,: but ah’jQc.c asibn'a l 
■ ■ al coholic. d rinL-is; noiJikel y to d o; a ny ,hym. . In .the same AVay,' ’. 
smoldng i n rnbder atioh ■ cannot be regarded as definitely harmful, . , 
-but iFrnay .be’ inj^^dicibus.' ■'^; V; ' . 
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Diet may also be of importance Jn connection with excessive 
vomiting in early pregnancy. Tiie usual advice is that something 
must be eaten in bed before rising, tbnt food siiould be taken 
at Srequejit intervals and m sn^ll <puintdies, that a good deal of 
sugar should be included in tlic diet, and that fried^foods should be 
^’oided. In cases of extreme vomiting m pregnancy the value of 
intravenous injections of ten per cent, glucose-saline solution is 
becoming increasingly appreciated, rurtliemiorc if this treat- 
ment is combined uuth the administration of insulin, many very 
severe cases are dramatically improved. Another method of 
treatment s\hich is on trial is by the liprmone from the suptarenal 
cortex. The true cortical substance is “corticosterone” but 
s^lhetic substitutes such as desoxy^-corticosterone-acctatc appear 
to be at least as active, A suggested dose is^l0„mgm. daily. 
It does assist in the retention of sugar in the blood and glycogen 
in^the Iner. Such therapeutic effect as it may have is jierhaps 
due to this. Dr. Urandstrup, of Copen liagen, reported his 
e,\pericnce n itli suprarenal cortex extract at the IJntisli Congress 
of Obstetrics and Cjmsecofogy in J039 and implied that suprarenal 
cortex deficiency uas not a primary cause of hyperemesis gravi- 
darum but that treatment by the hormone of that gland seemed 
to be of \ alue as part of the treatment of the contbtion. \"itam m B 
complex, or one or other of its components, m massive doses 
liSis also been suggested for certain extreme cases of hyper- 
cmesis gravidarum but it would appear that it is likely 
to be of value only in those cases of prolonged and severe 
vomiting which have become complicated by fej^ral changes 
ghdng the clinical picture known as Korsakoff’s syndrome. TJie 
pathological lesion underlying tins is called Wernicke’s encephal- 
opathy In this occur cranial nerve palsies, mental changes and 
retemUs. In such cases vitomin Bj (Ilibonavme) m large intra- 
venous doses may be of value, Otlicrs think tliat huge doses, 
e,g„ 50 mgni, of Vitamm (Ancurin) are preferable. Such 
extreme cases of vomiting arc, houever, very much the exception, 
and in the more usual case treatment by suggestion, isolation 
from symipatUising relatives, gradually increasing diet, etc., 
perhaps reinforced by intravenous glucose and msulm nearly 
•always produces a cure, particularly if it can be impressed on the 
patient fliat tiie inditetton of abortion, which is often her object, 
is not going to be performed. Despite such assurance to the 
patient, the tloctor may be forceil in rertain extreme cases to give 
consideration to tlie<juestion of terminatuig pregnancy. But we 
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feel that far more pregnancies are terminated from pressure by 
the relatives and from sympathy than are ever really indicated 
on strictty medical grounds. 

Exercise. One cannot enter into a detailed discussion on this 
matter. It is sufficient to say tbal^ walking is the only exercise 
■vviAqut anv^undue risk of jius^carriage ; and that, particularly 
in patients who have had previous miscarriages, long distance 
or fast motoring "should be_ avoided, and coitus„abstained from 
at about the times* when the raontlily periods would normallj’^ 
liave been due. The subject of overseas travel may conveniently 
be considered at this point, since it is a question that is frequenth'' 
asked of the doctor. The actual crossing from England can 
hardly be forbidden as being definitely likely to cause a mis- 
carriage. but if patients undertake such a journe)" they must realise 
that c rossi ng by , })oat is, risky, particularly if the weather is 
rough ; approximately the same risks are attached to fiyirg. 

The Teeth. It is popular knowledge that the teeth /lecaj’Lyery 
rapidly during pregnancy, and therefore gravid ivomen must be 
ad^^sed to see the dentist at least three tim^s during the peiiod 
pf gestation. Furthermore, inquiries should be made as to the 
adequate supply^ of calciiim, in the diet, and it is probably a 
sensible precaution against dental caries for every such patient, 
however adequate the diet, to take each day some proprietary 
preparation containing calciimi and vitamin D. 

Measurement of the Pelvis. Pehumetry is one of the subjects 
in Avhich recent advances have been made in our knowledge, 
even since the last edition of this book, and they still continue to 
be made. Pelvimetry by the X-ray has been brought to a faii-ly 
exact science, and in the hands of the expert an accurate measure- 
ment of the brim and of the outlet can bfe obtained. Chassar 
Moir (7) has recently published an interesting survey of the 
present position and has indicated how a well-equipped hospital 
can avail itself of the information which can be obtained by 
modem methods. But even under .these ideal conditions, cephalo- 
inetry^js very, far from, being ^accurate. Therefore the exact 
determination of any possible disproportion by radiological 
methods is not feasible and investigation of ante-natal cases by 
tins means will not entirely solve the difficulty of estimating 
overlap. Moreover, in the vast, majority of cases radiological 
investigation is_ not necessary, particularly as it involves special 
“apparatus, the services of a very expert radiologist, and con- 
siderable expense. It should be a fairly simple matter by clinical 
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methods to divide obstetric cases into tJiose in Mhieh the pelvis 
is of good size and clearly offers no difUculty to the passage of the 
child ; and those in which snch an easy labour can liardly* be 
expected. It may be thought that the pelvis is small or the child 
iS big. In either event, this is the case that should be referred 
to the exi^ert obstetrician for his opinion and he, more and more. 
Will be glad to recejv e assistance from the expert radiologist. 

In the routine management of a case therefore one usually is 
content with the old clinical methods, but we Iwlieve fbat the 
external measurements should really l>e regarded as valueless. 
Admittedly the use of calipers has to be taught to students because 
they are still asked about them in their final examinations, and 
because the woman who is going to have a baby rather expects 
to have some measurements taken uith this instrument. Wc 
uould suggest, however, that, even if these measurements arc 
taken with all due ceremony, no deductions should be drawn 
from them. We think that the iiossibilities of error, Iioth in 
measurement and in deduction, are so great tliat no value can be 
attached to external pelvimetry. 

The InUrnat Emmimtion of the Pelvis. It would appear that 
external jvelvimetty was devised in order to obtain some informa* 
tion, howev'er inaccurate, as to the size of a pelvis tVirough which 
a baby had to pass. At the time of their invention the more 
accurate investigation by internal methods was often resented 
in those earlier days of ante-natal Care, and the external methods 
liave been preserved, Nowadays, hou'ever, all gravud women of 
at any rate the better educated classes expect a v’aginal examina- 
tion to be made during pregnancy, and at this examination the 
internal pelvic measurements should be taken. In time this may 
. come to be replaced by routine X-ray^ pelvimetry and cephalo- 
metry. But that time is not yet. And it must he remembered 
that it requires expert knonledge and tecliiu'que to do exact 
X-ray pelvic mensuration. So .cli mcal methotls still survive and 
with practice the trained examiner can form a v'erj’ accurate 
cstimateof the size of the bony birth canal, brim, cavu'ty and outlet. 
But the examination should not he made too early. If it is post- 
poned vmtd the twenty-eighth week, or even a little later, the 
softening of the vagina, etc., has become so viell established that 
the internal measurements can be ascertained witb^thejnimraum 
fjliscomfort to the patient. lAIany obstetricians leave this 
Ltcrnal e.xamuvation until, say, the' thir^Lxth^week. This 
lay peiiiaps be rather too late, for if some abnormality he dis- 
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co^^ered. the'short notice of the enforced alteration in the patient's 
arrangements may be resented. The student is taught to measure 
the diagonal conjugate with two fingers in tlie vagina, but one 
more experienced can usually learn all that is required with 
considerably less inconvenience to his patient if only one finger 
is used. It must be emphasised that it takes months or years of 
jiractice before anyone can claim really to have learned something 
of the size and shape of a given pelvis from an internal examina- 
tion. With further experience the one-finger method will be 
found to yield the fortunate possessor of fairly long fingers equally 
accurate information. Whether one linger or twqjae used the 
pelvis ^hould be colored in all_directions for a distance of 4i in. 
from the lower, margin of the symphysis pubis. It is only the 
expert, however, who can approach the internal pelvic measure- 
ment by this method of systematic regional e.xploration. and the 
more usual practice is to place the tip of the exanuning finger or 
fingers against the lower’ part of the sacrum and to follow this up 
as far as possible. The sacrum should be lost above its middle 
piece-and in the normal pelvis the promontory should be out of 
reach. If. however, the pelvis is of the generally contracted 
type, the whole of its anterior siirface mavif^'' palpable 'al this 
examination. In the case of a fiat j)eh;is, although part of the 
anterior surface of the sacrum may be bowed backwards out of 
reach of the finger, above this bony concarity, the^ overhanging 
prommitqry can be felt projecting into„the brim. If a finger is 
ne’Xt placed on firebac'k’hf the symplij'^sis, the brim can be traced 
from before backwards ; but here again the normal brim should 
recede bejmnd reach of the finger at about the coronal plane. 
The cavity of the j^elvis should now be explored, but very 
considferable experience is required before any estimate of 
the actual measurements can be taken as even approximately 
correct. However, gross variations froni fte normal, the presence 
of any abnormal mass such as a tumour likely to obstruct labour, 
or an "undue mesial, projection of the ischial spines, rvould 
easily be recognised. The outlet is a more simple matter. An 
approximate idea of the width of the sub-pubic arch can be 
obtained by pressing the index finger upwards into this arch on 
either side of the urethra. In the normal woman there will be 
found ample room for this manoeuvre, but in cases of narrow 
arch a/eeling: of restriction will be experienced. Measurement of 
the inter-ischial diameter can be made with calipers, but a measure- 
ment accurate enough for all practical purposes can easily be 
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obtainfd by pressing the flexed kno ch les . of the _ first . inter- 
phalangeal joints into the space between th e isch ial tuber ositiw « 
It should be noted here tliat when this ihmvirement islTrst made 
the examiner tends to put bis knuckles too far fonvards. "With 
greater experience he will find that his knuckles necd.to be at, 
or even behind, the anus if the full width of the inter-ischial 
diameter is to be appreciated. In the normal pelvis four knuckles 
of even a moderately large hand should easily fit in. But it is 
not uncommon to find a slight contraction in this diameter, 
which may then accommodate only with diflicuUy the four 
Knuckles above referred to Such cases of minor contraction of 
the outlet may lend to some difficulty at this level, but care must 
be taken not to over-estimate the amount of difficulty likely to be 
met. The difficulty is due not only to the hindrance to the 
advancing head offered by the narrowed transverse diameter but 
also to the fact that the narrowed pubic angle which is inevitable 
in this deformity, presents the broad occipital end of the foetal 
head from fitting well up into its arch. Instead, i t pushes the head 
caudally and so causes unduejietmeal stretching, consequent 
delay and the risk of severe laceration. We must admit that on 
ver}’ rare occasions examples of extreme contraction of the outlet 
are encountered, as for example m cases due to the pelvic deformity 
resulting from tubercular canes of the Jow’er dorsal or lumbar 
spine during infancy. But, let it be repeated, such cases are 
very tare. It can be taken as a rule that m the relatively common 
pelvis which shows some milil contraction of the outlet, whether 
it be a generally contracted pelvis or one slightly funnel shaped, 
if the licad of a fatus will demonstrably enter the brim it is 
capable of being delii'ered tlwough the outlet of that same pelvis, 
though perhaps with some difficulty. This is a clinical fact which 
remains true even if it is confirmed that, ns maintained by Chassar 
Moir(7), the amero-posterior is the contracted diameter in those 
cases in which the pelvis becomes smaller towards tlie outlet. 
And though eas^s of antero-posterior contraction at the lower 
pelvic strait do undoubtedly occur most obstetricians appear to 
follow Wiitridgc IVilhams in considering that the_commoii 
deformity in this position is a transverse contraction. 

In the above description it will be noticedthat the old-fashioned 
dlaxsitication ot contracted pe’ivis has been sdtiered to, 01 recent 
years, howeser, radiological study of the bony pelvis has shown us 
that the older classification is not in every w'ay satisfactory and a 
new classification has heen suggested. This new one is not yet 
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universally accepted and indeed, considerable cidticism can be 
levelled at it. But it does introduce a new line of thought and 
may modify our conception of the mechanism of delivery in certain 
obstetric cases. We owe this new concept pf the female pelvis 
to Caldwell and Mploy,(8) who described four parent types of pelvic 
shape anH^ whose Avork will recewe further and fuller discussion'from 



Pla4^''p€ltoid Cflht) 


Fig 1. Characteristic inlet of the four parent of pelvis. 

(Caldwell and Moloy), 

the radiologist’s point of view in the chapter devoted to X-rays 
in Obstetrics. A slightly modified classification Avas presented 
b}' Thoms (9), but the former classification is the more usually 
accepted and is briefl.y as follows ; the four basic types are 
(1) the anthropoid, yath a long OA'al shape, the long diameter being 
antero-postenor : (2) the gjmacpid type, Avhich is the normal 
round female pehds ; (3) the android tA^je. Avhlch is male in its 
characteristics and shoAAs a flat posterior segment from side to 
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side and a cur\ing or pointed anterior segment ; in fact this type 
of pelvh may be said to approximate to a triangle, the base being 
posterior ; (4) the platj’pelloid pelvis which is “ flat,” t.e., the 
transverse diameter exceeds the antero-posterior. 

In between these four parent types they describe also four or 
eight intermediate stages such as ** gj'mEcoid type with anthropoid 
tendency,” ” gynwcoid type with platypelloid tendency,” etc. 



rjo 2 Dtapram shoning shapes of pelMc brim interniedinte to 
parent types 


One of the possible practical results of this knowledge about 
the variations in the peh ie shape is that one may find a pelvis 
which would allow easier deln'erj’ to certain cases in some manner 
dilTerenl from Itie standard obstetric mechanism. Thus one can 
imagine an ” android pelvis with anthropoid tendency” in svhich 
the narrow anterior segment, the long ^ntcro-posterior diameter 
at the brim, and the relatively hroad^posterior segment would 
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alloM' easier passage to a head in the occipito-posterior position 
than it 'v\'oiild to one in which the occiput'was forward or in the 
ohliquety anterior direction. 

Caldwell and Moloy have performed this service to obstetrics — 
they have indicated that the shape of the pelvis is ajnorphological 
c^racteristic rather ^lan an acquired phenomenon. Consequently 
a variation from the normal gynfecoid^ pelyis indicates an 
inherited tendency^ and not, usually, a deformity resulting from 
ar^asd They have shomi that except in real rjcket^'" cases, the 
flat pelvis is not so common as used to be" thought and that the 
mjld funnel pelvis, which is now described as android, is of 
relativeh’/requent occurrence. 

But the identification of these pelvic shapes requires X-ray 
examination, preferably by .some specially adapted apparatus. 
Caldwell and ^loloy’^ employ' a specially designed technique wliich 
enables them to examine stereo-roentgenograms in their “ Pre- 
cision stereoscojjc.” ”As an instance of the elaborate routine 
Investigation it may be mentioned that among the criteria 
required for the diagnosis of an android pelvis is narrowing of the 
sacro-sciatic notch as dmionstrated in a lateral roentgenogram*. 

'Letus agree that all this is an advance in our knowledge and that 
the antero-posterior shortening of the posterior half of the pelvis 
which is indicated by narromng of the sacro-sciatic notch is perhaps 
as important as any. But we are a long distance from" having the 
necessary facilities for the routine X-ray examination of all ante- 
natal patients. Even if we did have such facilities, Ince and 
Young (10) suggest that “the attempt to classify the shai^e of 
the pelvic brim merely by subjective impressions into ten or tweh'e 
classes as suggested by Caldwell and Moloj' is not only unscientific 
but results in a classification which is cumbersome and of no 
practical value.” They go on to say'- that there seems “ to be 
valid reasons for i^reserving the accepted classification into^ flat 
and_ generally contracted pelves rather than for adopting tlie 
suggested types of Caldwell and Moloy, which rely too much on 
impressions of the shape of the pehde inlet.” But they do stress 
the importance of diminution in the size of the outlet and 
diminution in the size of the sub-pubic angle as indicating that 
forceps delivery will probably be called for ; and accurate know- 
ledge concerning these points is best obtained by an expert 
radiologist, though the clinician should not be far behind. 

' We may sum up thus : in ordinary* obstetrics and for teaching 
students the old conception of difficulty in the antero-posterior 



18 


ANTE’NATAL OABE 


diameter of the brim in a flat pelvis ; difficulty aUJhe ,way down 
in a generally contracted pelvis ; and difficulty in_the tr^syerse 
diameter of the outlet in cases of funnel pelvis will prove the 
most easily understandable conception of the position. But for 
the fortunate people who work in hospitals with elaborate 
modern apparatus and who have the benefit of working with 
radiological experts, the morphological classification is probably 
a step forward. These favoured ones can also obtain highly 
accurate peUic measurements — much more accurate than the 
ones ordinary clinicians have to be satisfied with. But ordinary 
clinicians when they Iiave gamed experience can usually foretell 
with surprising accuracy uhat will be the clinical ending to any 
given obstetric problem, The most highly equipped obstetric 
department still fails to get accurate measurements of the fetal 
head ; and noliody can prophesy how the uterus ivill act and 
how it mil be able to mould the fetal head so as to overcome 
mechanical difficulty. So we shall continue to have 'obstetric 
problems. But^ — .i strong point in favour of an adequate X-ray 
department in cs ery obstetric hospital — the radiological study of 
such problems during labour will often yield information which 
will help in finding the solution. 

Determination of the presentation is notj;eaIIy necessaiy until 
about the tliirty-second iveek of pregnancy, for prior to this time 
changes from day to day are by no means uncommon. As will 
be referred to at greater length in the CIvapter on “Breech 
Delivery',” it is necessary to know how the child presents 
at the thirty -second week, for if a malpresentation should be 
present, the optimum time for the performance of version can 
then be selected. Should great variability of presentation be 
noticed at the thirty'-second week ami at the subsequent ante- 
natal inspections, it is prudent to suspect the existence of an 
abnormality which prevents the head engaging in the brim, such 
as a contracted pelvis (even if this has not been previously' 
discovered by mensuration), placenta priEvja, or twins. If, on 
the other hand, the firsts vertex position is found consistently 
present with the liead engaged m the brim and well flexed, 
spontaneous alteration from the normal is not likely to occur. 
Although British te.xt -books only describe four positions of the 
*vierte.v it is fequenfly found that the child lies with the hack 
to the mother’s side, f,e„ midway between the anterior and 
posterior positions, especially about the thirty-sixth week. This, 
the left or right occipito-lateral position, persists if there is any 
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shortening of the antero-posterior diameter of the peh’ie brim, up 
< to and during the first stage of iabour. 

An attempt should always be made to estimate tiie degi'ee of 
flexi on of the presenting •^•e^tex, and little experience is'iieeded 
to appreciate that when tlie head is^wcH flexed the siijcipitaf^end 
of the /cetal head is felt at a Jiigher^level in the mother’s abdomen 
than is the occipital end. In other w'ords, that portion of the fcetal 
. head which is felt higher up should be on the side of the mother’s 
abdomen which is opposite to that on which the foetal back is fomid. 
If good flexion of the vertex exists then there’ is little hesitation 
during the labour in forward rotation of the occiput ; oven in 
occipito-posterior cases a well-flexed vertex can be expected to 
show a long forward rotation of the occiput and to terminate in 
easy deliverj^. Further, even if a slight degree of peh'ic contraction 
be present, providing good flexion exists, the head is in the most 
favourable attitude to overcome any difficulty that maybe 
experienced. 

The question may be asked, “ Can anything be done ante- 
natally to prevent the occurrence of the occipito-posterior 
position during labour ? " It must be agreed that the routine 
application of Buist’s pads does succeed in converting more cases 
of occipito-posterior ' presentation to that of occlpito-anlcribr 
than would occur spontaneously witlibuC their 'us’e." Bvit"the 
number so benefited is relatively small, and most obstetricians 
seem to be of the opinion that the application of pads as a routine 
is inadvisable. The good that thej’^ do is probablj' more than 
counterbalanced, by the harm caused in the form of phj'sical 
disconifort and mental anxietw , 

'T/ie estimation of possible disproportion between the head and 
tlie pelvis is one of the most difficult things in obstetrics. In the 
vast majority of eases the head will be found tp_engage spon- 
taneously in the pelvic brim, or to be capable of being puslied^down 
"so" that the "absence of disproportion is conclusively demonstrated. 
"But in others the high position of the head and the fact that by 
simple pressure it cannot be 013116 to' fix in the brim suggests 
the possibility of disproportion. The more experienced the 
obstetrician the less mistakes he will make in estimating the degree 
of difficulty to be anticipated. But even the most skilled 
obsers'er is capable of being deceived. Ei'erj^ doctor with 
much midwifery practice must be able to remember cases 
in which a small pelvis and a seemingly big head appeared 
to promise grave difficulty, and yet, wlien labour came on, the 
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uterus, acting perliaps in a specially efficient manner, was able 
to bring about delncry of the head ^v^th apparent ease. It is 
because this sort of thing has happened so often that obstetricians 
have come to realise that there were cases in whicli es’en the most 
experienced could be mistaVen in the matter of prognosis — that 
examples apjieared from time to time when expected difiieulty 
did not materialise. It follows in such cases, that if induction of 
premature labour liad been performed with the ideta of preventing 
this difficulty, the induction must have been unnecessary. There 
then arose a tendency to think that the induction of premature 
labour in primigravida for supposed disproportion was a practice 
no longer to be permitted. Instead, it was argued, the woman 
should be allowed to go into spontaneous labour at term, to 
undergo what is called a “ trial of labour," Such a tendency was. 
in fact, the natural reaction against (he excessive number of 
inductions of premature labour, and ivorse, CtTsarean sections, 
which were lierformed often on far too flimsy esddence of pelvic 
contraction or of disproportion. The official obstetric attitude 
towards ^case of disproportion, in a primigravida thus developed 
into this ; that all such cases should be treated as trials of labour 
except when the pelvic contraction was manifestly of such an 
extreme degree as to be patently insuperable ; and that on the 
results of the trial, the judgment of the correct conduct of any 
subsequent pregnancies and labours should he based. If, as 
usually proved to he the case, the head went through easily, then 
spontaneous labour at term could be anticipated in the future ; 
if there was diificulty, perhaps successfully overcome after n 
strugglcT^ then induction of premature labour for svhseqwnl 
pregnancies would be advisable; if there w as great difficulty , 
severe maternal or feetal damage, or if the triaTn^ad to be given 
up as a failure and delivery secured bj* Ciesarean section, then this 
operation would again be required m the future. 

The main iiomts to be remembered in regard to trial labour 
arc as follows. JJo vaginal examinations may be in^k ”^T1 ic 
patient must he kept in a condition as_aseptic and as safe for 
Caisarcan section at the end of, say, twenty hoursjofjabour as 
she was at the beginning. This would necessitate that the progress 
of labour should he watched by abdominal examinations only, 
and that to prevent the possibility oi droplet mieclion anybody 
going near the patient must iventan efficient mask, Turthermore, 
the progress of labour must he judged before the patient has been 
I allowed to continue for too long and so become e\h.<iustcd. The 
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decision' whether to allow the labour to progress or whether to do 
V a Cfcsarean section must be reached before the patient has become 
dangeroush’^ tired. But a trial of labour must not be deemed a 
failure until after the membranes have been ruptured, for at least 
two hours, during which time the patient has been having good 
pains seemingly of the second stage U'pe. 

Thus it will be seen that trial labour demands that the place 
in which it is conducted shall be Avorthy of the trust that the 
preservation of complete asepsis can be maintained ; that the 
obstetrician in charge must be a man of skill and experience ; and 
that it must be possible to do Caisarean section under reasonable 
conditions if required. Many obstetricians therefore think that 
“ trial^labour ” is probably excellent in institutional treatment and 
in really first-clap nursing homes. But in domiciliary midvdfery 
and in nursing homes not quite up to the above standard, the 
risks of introducing minor sepsis by the induction of premature 
labour may be less to be feared than are those attached to a 
difficult trial labour under conditions that are not quite perfect. 

Therefore we can return to the question of estimation of dis- 
proportion. In cases ^without disproportion the fact that the 
head.can be forced into the pehdc brim can easily be demonstrated 
bj' ffindal pressure or by making the patient sit up. In cases of 
greatp difficulty however, direct pressure^ applied to the head 
has to be enqiloyed, and each obsteti'ician must work out his own 
technique for this. He Avill also perhaps finds that the J?i-manual 
niethod as suggpted by Munro-Kerr may help him. though 
others have giA'en up tliis manoeuvre. WhateA'er method he may 
employ he will find that the absence of disproportion is usually 
demonstrated by the fact that, by whicher^er technique has been 
employed, the head has been forced to engage in the brim . In other 
cases he Avill tliink, possibh’’ wrongly, that disproportion is present. 
If really definite and undoubted disproportion is demonstrable 
before the thirty-sixth w’eek, then, if the trial of labom’ doeti'ine is 
not being strictly adliered to. most peo]>le Avould agree to let 
the case go to wuthin a few days of the expected date of laboiu* 
and Then to do Ca;sarean section. It at the thirty-sixth week no 
disproportion is demonstrable, the patient should be examined 
at,weekly intervals to ensure that this satisfactory state of affairs 
still exists. If at one of these examinations the obstetrician 
thinks that disproportion has become e vident, he will, if he 
conforms to modefhTtandards. assign tlie case to the group to be 
treated by a tr ial o f labour. Alternatively he may be conteni to let 
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the pregnancy continue for, say, anot her w eek an d then to e xamine 
again under nnaisthesia. If at this e^'mination he still finds 
{liat there is some, though a nunor, degree. of^disproi)ortion, and 
if he is one of those that still prefers to Induce p remature Jahpor 
in these cases, this operation will be carried out under the same 
anasthetic. 

It may be repeated that the moderns do not agree with this 
line of treatment and 'siIl wait until the patient comes mto labour 
and then observe the case at a “ test” m the manner described 
above, iVnd it must be admitted that experience teaches that 
trial labour so generally results m spontaneous delivery when 
dilTiculty had been expected, that induction of premature labour 
in a primigras ida on the grounds of disproportion is to be depre- 
cated unless the patient’s environment precludes the adoption of 
the more modern practice. 

Observation of the Progressive Increase in Size of the Uterus. 
It IS useful during }ircgnancy to keep a watch on the size of the 
uterus and to observe tliat it agrees with the size it should be at 
the particular date during pregnancy at which the examination is 
made. For if the uterus is found to be bi gger^ than would be 
cxpec^d for the duration of pregnancy, then an investigation 
into the diagnosis between OTor in dates, Iiyrkamnios or multiple 
pregnancy, must be made. If, on the otlier band, the uterus is 
found to be smal^ler^ tlmn w'ould be expected, the suspicion of 
possible d^d jiregnancy may be aroused, or again the patient 
.may be wTong in her dates. 

Admitt^ly "tEere are possibilities of very considerable error 
in an}’’ estimation of tlie duration of the pregnancy by tlie height 
of the fundus. This height is dependent, not only on the duration 
of the pregnancy, but also on the pres entation , the amount of 
Iiguor amnu, the attitiidc,mid size of thu-child, etc. Furthermore, 
an attempt to date the pregnaney by seeing how the height of 
the fundus corresponds with the portion pf the .umbilicus is 
introducing an unnecessary source of error since tins structure is 
subject to such variations m position. It seems to us better to 
take the tip of the ensifofm cartilage as one landmark and the 
_tbp“of the symphi'sis as the second. Ne.xt, a small circle is drawn 
on the woman s abdomen marking where the umbilicus should be, 
i.e., with Its upper margin immediately beneath the half-way 
mark between Vhe sympbys’is and ibe ensiiorm. " 

The fundus at the thirty-sixth week should be at the tip of the 
ensiform cartilage, and at the twentieth week of pregnancy the 
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fundus should reach the lower margin of where the umbilicus 
ought to be. The progi’ess in the intervening sixteen weeks is 
regular, and therefore by dividing the distance between these 
marks into hah-es, quarters, etc., tlie position at which the fundus 
of the uterus should reach at any given date from the twentieth 
to the thirty-sixth week can easily be indicated (see Fig. 3). 

Sinlilarty below the umbilicus : the fundus by about the twelfth 
week should be palpable about three fingers above tlie symphysis. 
From this twelfth week mark to the twentieth week is a period of 
eight weeks which again is 
easily divisible into two, thus 
indicating the height to which 
the fundus should reach at the 
sixteenth week. 

In addition to the points 
in connection with wliich a 
knowledge of the height that 
the uterine fundus has reached 
at the various weeks in preg- 
nancy is useful, call be in- 
cluded the subject of post- 
matxurity. If this diagnosis is 
ever clearly established it is 
the duty of the obstetrician 
to induce labour, because 
senile changes in the placenta 
may result in foetal death 
durinp, or even before, labour. 

But before such interference would be advisable the two following 
criteria of post-maturity should be demonstrable : — 

(a) The patient should be clea r about Jier dates, and from these 
dates the expected date of confinement is fixed. 

(&) This expected date of confinement has been confirmed by 
the uterus having conformed to the size it should have 
been at the various weeks of pregnancy when examina- 
tions were made. 

Even so one does not make the definite diagnosis of post- 
maturity with its consequent induction of labour, until three 
weeks beyond, tlm daty thus fixed lias passed. But induction maj* 
have been decided on durmg this three weeks if. in addition to 
suspect post-maturity, disiu'o pprt ion may also have been ‘ 
suspected. 
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Examination of the Urine and Testing of the Blood Pressure. 
This can be put very shortly. The urine and blood pressure 
should be tested when the patient is fost s een, and thereafter it 
is advisable to test the urine every /ortnighM^m the twentieth 
to the thirty-second Meek, and theiic^ruard,. weekly. E\ery 
time the urine is tested the blood pressure also should be recorded. 
It is probable that many of us will resent this additional work. 
But frequent readings of the blood pressure are important in all 
cases, and essential if there be any suspicion of toxseniia. 
Headings from 1_25 to 135 are ustial, though in debilitated 
women a low pressure, sornetimes below 100_jiup., is found, A 
rise in the diastolic blood pressure usually precedes a sj’stolic rise 
and is one of the earliest signs of developing toxrcmia. "The 
systolic rise shortly foUo\\s and a case cxliibiting a systolic 
pressure of 140 m^m. or over and a diastolic that has previously 
risen to 90 nun. or more should be regarded as suspicious. In 
fact, with the_ exception of too great increase in weight {tide 
infra) this steadily climbing blood pressure is the earliest sign of 
toxsemia of pregnancy. 

The urine testing, etc., should greatly have diminished the 
incidence of eclampsia, but unfortunately this decrease has not 
been as striking as one would have hoped. For It is possible for 
eclampsia to supervene on a very short stage of albuminuria. 
It is probable, however, that even if the results in regard to the 
prevention of eclampsia have not been all that could be desired, 
the discovery of albumen in the urine of a pregnant woman and 
the institution of suitable treatment for her case may be expected 
to carry an alternative benefit, namely, a dipihmtion in the 
number of women who miglit otherwise have sustained damage 
to the cardio-vascular-renal system due to prolonged albuminuria 
of pTegnancy\ 

iVith regard to the metliod of taking a specimen, the patient 
should be instructed to sponge the vulva before micturition and 
to pass water in two portions, rejecting the first portion. If 
albumen is found, a catheter specimen should be examined, and 
if albumen be present in this, further examination by the micro- 
scope for pus is necessary in order to eliminate the poisiGUrEy 
of pyelitis or cygtitis, 

Glycpsuria^is not uncommon durmg pregnancy, and , s uga r, 
should therefore be tested for as a part of each urine examination. 
If sugar be found it should be investigated by a/ermentation.test 
I or by the ozazone test, to see whether it is glucose or lactose. 


VENEREAL DISEASE 


26 


If the latter, its presence can he ignored; but if the former a 
.Jjlpod'Sugar eurj'e should be done to see whether tlie glycosuria 
is, or is not, of clinical importance. 

Examination for the Presence of Vaginal Discharge or Evidence 
of Venereal Disease. GonoiThoea and syphilis, either sepai-ately or 
together, may co-exist "Vitli a pregnancy. The presence of a 
purulen^t discharge should always excite a suspicion of gonorrhoea, 
particularly if v^vitis is present or if there is.pus in the urethra. 

But it must be emphasised that the diagnosis of gonorrhoea 
cannot be made by a mere clinical examination. It is necessary 
that sipears and cultures should be taken and sent for examination 
by a competent and careful bacteriologist, and that a complement, 
fixation test should be carried out. 

In taking the smears the urethral orifice should be exposed 
and carefully cleaned. The urethra is then “ milked ” by squeezing 
it from above domiwards by a finger in the vagina. The bead of 
pus that appears at the orifice is picked up on a coated probe, or, 
far better, a platinum M'ire loop, and then made into as thin and 
as flat a smear“as possible on a clean microscope slide. It is 
desirable at the same time to inoculate the atjpropriate media 
with some more of the urethral discharge in the hope of obtaining 
further information from cultures. 

In the same way a smear from themervix is made only after 
exposing and cleaning the outer surface of the cervix with the 
utmost care. If a tubular speculum is being used, the cervnx 
can now be squeezed between the end of this and the sacrum, 
and a bead of secretion will be pressed down the cervical canal 
to appear at the external os, whence it is picked up and spread 
to form a smear as before. Again, culture media should be 
inoculated with a further specimen of the discharge, this time from 
the cervix. 

It is important to realise that carelessly taken specimens and 
badly made smears are quite useless. Also that in long-standing 
cases it often requires several smears before the gonococcus can 
satisfactorily be demonstrated. Nfver taji'^ a sin^e negative 
bacteriological repint as exchtdhig gonorrhoea. 

During pregnancy the clinical ^signs of.the_disease frequently 
become accentuated, while if. contr acted during pregnancy the 
infepJiorGs liable to.be .very severe. In an}’’ case all pregnant 
women infected with gonorrhoea, and indeed aU cases of jiiirulent 
discharge during pregnancy, must be treated. Otherwise there is 
danger of infection of the child’s eyes. 
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In this treatment we have now the valuable assistance of the 
sulphanilamide grotip of drugs. Perhaps the most useful for these 
cases Is May and Baker’s “ 093, ’* Avhich can be used in the treat- 
ment of pregnant as well as non-pregnant women It of course 
entails the same risks m both cases. WTienever large dosage or 
prolonged therapy is required there is the risk of causing qxrranulo - 
cytosis. Minor toxic symptoms are of less importance and if 
“ 693 ” causes ex cessive s'omiting it may be found that sul- 
phandamide_^js better tolerated. But if there is the slightest 
Indication of a commencing lcucopa?nia all drugs of this type 
must instantly be stopped. 

In addition to chemo-therapy local treatment, is also of value 
and in order to minimise the danger of abortion, applications to 
tVie cervix and urethra are preferable to s-aginal douches, Por 
example, on alternate days_^thc urethra should be cleaned as 
described above, and then a probe or “ wooden applicator ” with 
the end coated with cotton svool and dipped into 10% protargol, 
or 5% argjTol, is introduced and allowed to remain for a fmv 
seconds. Tlien the cervix is cleaned, not only outside but also 
in the cersueal canal, and a similarly prepared probe dipped in 
2% acTiflavine m glyecTsnojs passed into the cervical canal and 
Kept llicre for a short time. It is also of benefit occasionally to 
follow this up by introducing into the canal, and retaining it 
there by means of a vaginal plug of iodoform gauze, a medicated 
bougie such as one sold under the name of “ Spunmn.” 

In resistant cases, vaccm^Jreatnient can be used ulthout undue 
fear of abortion. Small doses should he given at first, e.g., 0-2 c.c, 
of the St. Mary’s Hospital mixed gonorrhcca vaccine^ mcrea^fig 
by 0*1 c.c. at weekly intervals. 

Other causes of discharge during pregnancy are tjirusli 
(monilia) and trichomonas \ 0 ginahs. The latter can often be 
diagnosed by the profuse, slightly greenish discharge containing 
bubbles. Rut its real recognition depends upon finding the 
flagellate protozoon in Imnging-drop preparations of the diluted 
discharge. It is treated by lactic acid douching and by the 
insertion of “ stovarsol ” tab!^ in the usual way. Thrush often 
exhibits a characteristic picture. There is an extremely profusij, 
t^ck paste-like or curdy discharge, JIany haCe seen a vagina 
containing great quantities of such a discharge and not realised 
that tlirush was the imderljing cause. The other type of monilial 
injection, in which white patches are found the vaginal walls 
and in the vVginal vault, are, in our exjierience, more common in 
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jioiing girls who are not pregnant. In either tj^se, the bacterio- 
logical investigation requires care and expmence. The vaginal 
wash method described by Liston and Cruiekshank (11) rnay be 
fduntl useful. The sediment from the Avashings, on being mixed 
Avith a, drop of AVatery solution 'of ihethylene blue and examined 
under the microscope rcA’cals long strands or ' hj’phie of the 
mycelium of oidium albicans. Tlies^ do n ot stain but are 
rofractile. Other highly refractrle. almost pear-shaped bodies are 
the bla^qspores of the fungus. Once the condition is diagnosed 
it can be' curcd with almost dramatic suddemiess by cleaning 
aAA'ay the discharge and thoroughl}’’ SAvabbing the A'agina on one 
or tAA'O occasions A\dth a 2% aqueous solution of gentian violet. 

Syphilis may be suspected from a ^jstqrv of premature stdl- 
births or of the birth of a macex-ated foetus ; or it may be discoA'ered 
bj" finding a posith'e ^Vasserraann .reaction in a AA'oinan Avho is 
attending an ahte-natal clinic 'Avhere this test is done as a part 
of the routine. It is remarkable that in clinics Avhere this does 
occur a figure usually between 2^ and 5 % of positive reactions 
in preA'iously unsuspected cases is found. And though doubt 
has been throAvn on the A'alidity of these results, since it is con- 
tended that the accuracy of the test is A'itiated by the presence 
of a pregnancy, it must yet be accepted that many cases of 
unsuspected syphilis do exist. _ In a recent publication (12), 
howcA’-er, the percentage of positiA'e reactions found AA-as only 
0-47% of 1,496 primigraAudaj, and 1‘31% of 1908 multiparse. 

If syphilis be suspected from the history or from any other 
details rCA'caled by the patient or her husband, a Wassermann 
test of both husand and AA'ife should be done at once. 

When a pregnant Avoman is found to _haA>’c syphilis she must' 
receh'e anti-syphilitic treatment ; and it can be said that it is 
neA'cr too late to institute this treatment Avhich is strikingly 
successful forAhe foetus in uiero. * 

But if one is to be really sure that the baby is uninfected 
there must be thorough anti-sjq)hilitic treatment for the mother 
throughout the period of gestation, particularly in the sccond and 
thirS trimesters . 

In fact, if a Avoman has ever had sj'philis, hoAA'CA-er aa’cII she Avas 
treated, hoAvever so’dri her Wassermann reaction became negatiA^e, 
and despite the persistence of that negative reaction, that AVoman 
requires full anti-syphilitic treatment throughout eA'cry successiA'e 
prcgnancy"rf an uninfected baby is really to be made as certain as- 
rriiiimanly possible. 
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Weight during Pregnancy. The average increase in weight 
during pregnancy is ) 0 tq,18 1b. (13). The m onthl ^g ain d uring 
second and Ihiftl tthnestm is normally between 2 antl> lb, 
An increase of 5 H). or more per month is indicative of water^ 
retention and is suggestive of an impending toxamiia. Further- 
more. the likelihood of development of toxieinia seems to be 
especially imiicated in the ev'ent of a sud^n increase Jnjiveight. 
It therefore would seem advisable that every patient should 
weigh regularly throughout pregnancy and should be instructed 
to report at once to her doctor if the monthly increase is 5 lb. 
or more. 

The Blood Picture in Pregnancy. It has long been kno\vn that 
blood dilution occurs normally in pregnancy, and it would appear 
from many articles (l-l, 15, 1C) that in women of the poorer 
clases an iron deficiency is often manifest. This appears to be 
due partly to a diet poor in iron, and partly to the loss of iron 
during reproductive life. Theoretically, therefore, it would seem 
advisable to has'e a blood count, or at least a luemoglobiji 
estimation, done on every pregnant woman, but it will probably 
be considered adequate by most to have this test made only if 
any suspicion of aniemia is aroused. It is fortunate that in this 
country only the milder forms of microcytic anaemia are likely to 
be encountered, though in ttapical countries ansmias of the 
pernicious type are relatively common. Wicthcr a war-time diet 
with its possible shortage, among other things, of B| vifkmin 
(which implies a shortage of the identical, or at least associated, 
*‘e,xtrinsic factor”) will result in an increase m the anicmia of 
pregnane}’ in this country yet remains to be seen. 

Should a hiemoglobin deficiency be discovered it will probably 
respond rapidly to the administration of large doses of iron. In 
the occasional resistant case an associated deficiency^in the gastric 
hyi^ochlqnc acid may be discovered and may call for treatment. 
It is possible that some especially se%’cre cases w ill benefit from a 
blood ..transfusion and in the rate cases of macrocytic ansemia 
liver extract w ill of course be administered. 
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chapteh II 

POST-NATAL CARE 

Ik additioix to all that mc understand by “ Public Health,** 
obstetrics has been more activated by the jirinciples ofjxrevention 
of disease than any other branch of nxetheine. It showed the way 
in the early part of the century by the development of ante-natnl 
care. If it has been disappointing in effecting the great improve- 
ments which were originally expected with so much confidence, 
yet it has done a great deal, and its niistaXes liave been those of 
detail and method rather than those of principle. 

Ante-natal care and treatment is eonyerned directly with 
prevention of ill health in pregnancy and abnormality of labour, 
and only mdireetly with the niamtcnancc of the woman’s health 
after the puerperzum, TJus can be largely ensurezr by post-natal 
attention and treatment where nccessarj'. 

New, but quite ob\ lous ideas seem to dan ii slow ly on the human 
mind. With so much attention, in a thousand clinics and labora- 
tories, devoted to the pathology and treatment of obstetrical 
conditions, it is curious that recognition of the value of post-natal 
attention has tahen so long to be appreciated. Even yet it is 
patchy in its organisation and imperfect m its execution. 

The tardy development of post-natal medicine is not ilue to 
any laclr-of its value for the health of women, but to our failure 
to realise the ov erw helming importance of prophj lactic medicine 
in general. IVorking on the statistics of London hospital out- 
patients in the gj'nircological liepartments, and the figure of 
30% of attendances being directly due to the morbid results 
of childbearing, the writer has calculated that one woman in 
every nine who have had children has some form of disability 
directly resulting from childbirth vi hich makes her seek hospital 
advice. This calculation leaves out of account all those women 
who suffer from some nonj;g>ma;cological rondition, such as 
abdomi nal prop tosis, saqc^iac strain, and a mem ia who attend 
medical'or surgicaTout-patient departments. 

So long, therefore, as pregnancy and labour are the cause in 
one way or another, of so^rnuch ill-heaUh, there is a \ery wide 
fi^d for fhe post-natal examination “and correction of these 
conditions which can spoil the vigour ofTi svoman’s life for many 
I years. It is cnritnis that, in the face of so much evidence of the 
' 80 
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stablished and neglected results of childbearing which is daily 
efore us, that ^post-natal work has aroused comparatively little 
iterest. The fact is recognised in official quarters. The Chief 
fedical Officer to the Ministry of Health wrote in lu's Report 
)r 1038 

It is being more videly recognised that much ill health and dis- 
bilifcy follow neglect of conditions resulting from childbirth which are 
ipable of cure or amelioration, and need not be accepted i\nd patiently 
nidured. Post-natal work is still, however, a relatively neglected field 
f preventive jncdicine.” 

The chief criticisms which can be made at present are : (1) the 
datively small number^ of organised post-natal clinics and small 
mount of real post-natal Avork in private practice : (2) the ' 
crfunctor}" and uninstrucled nature of the work already carried 
n in both clinics and private practice; (3) tlie failure of the 
lotluirs to present themselves for examination, and treatment if 
ecessary ; (4) the lack of facilities for ireafrneni on an adequate 
cale. 

As we liaA'e suggested, not only are tlie clinics too few in 
umber, but the work suffers in quality. There is still loo 
lucli emphasis on * purely pelvic conditions, some of them 
omparativcly trivial, and not enough attention is devoted to the 
rthopfcdic and medical aspects of the patient’s condition. A large 
lumber of women ccriainly suffer from leucorrhcea, ceryical lacera- 
ions and retroversions, but there is also a great deal of pani^and 
'ague but serious disability due to joint strain, muscular relaxation 
if the abclominal wall, and aneemia. So long as theA’^aginal speculum 
emains the tAq>ical instrument of the post-natal clinic, there will 
)e relatively little attention given to the woman’s genera] condition, 
Vgain, suf^-inyplution ^qf thc jLiterus is remembered by all in 
;harge of these clinics, but it is forgotten tiiat the patient may be 
•uffering from sub-involutipn^pf other ]:>arts of her body such as 
;he pei’inaium, muscular sysleni, joints, veins and ev;en thyroid. 
Pregnahey is a time of “ CA^olution^” of nearly all the systems of 
ihe bqcly'^ under the intense stimulus of an increase in en’docfine 
ictmty. During the puerperium a corresponding involution of 
ill these activities should normally take place. Any of them 
rnaj^Tail to regain the status quo ante, which prevailed before 
pregnancy began, Avilh the ineAutable result that the Avomaii’s 
lieidth Will be impaired, perhaps for years after her confinement, 
ft is tlie^ wprk^of^iost-nataLcare to^cliscoyer^ an cl^ correct these , 
sub-involutions. A further difficulty Avhich interferes \ntli The 



32 


POST-NATAL CARE 


niaxjmum benefit which could be obtained from post-natal work 
is the reluctance of the women themselves to apply for examina- 
tion. A month or so after the confinement the woman has 
probably returned to her household duties or even to W’ork, and 
she may not wish to be bothered with any more “ doctoring ” or 
with the trouble of making a journey to the hospital or clinic. She 
may feel quite ivell or else she may accept cer^in apparently, 
minor trouble as part of the inevitable'^legacy;^ of childbearing, 
hoping that a little more time svill see complete recovery to 
normal. 

The last difficulty is insufficient facilities for treatment. Many 
purely gynecological conditions require a few days in hospital 
for such treatment as rest for suhinvolution, cautery of cervix, 
and treatment for hiemOTTKoids. Other patient3~hc^ physical 
treatment at the hands of a masseuse or physical exercises for 
which the facilities are sery few and difficult to get except for 
those who live in large towns. 

POST-NATAL EXAMINATION 

If is usual to make a pelvic examination before the patient 
gels up to note the position of the uterus and condition of the 
perineum and lochia. Rut it is after a month or six weeks that 
the W'oman needs a complete os'erhaul. 

The general scheme may take the following or some similar 
form 1 — 

1, General condition and appearance. The patient is asked 
how she feels, if she is abnormally jtwed after effort, if she has 
liaekache, abdominal iliscomfort. h.'cmorrhoids, s^arieose veins, 
shortness of breath, difficulties m micturition, white discharge 
or bleeding, faults in bladder and rectum control, sleep, appetite, 
digestion anti bowel action, the progress oHactatitm and the b.aby. 
Some women may make the general complaint of being over tired, 
run-tlowii, and depressed. These people may show a mild Hniemia, 
and musc ular relaxation following too short a t.ime in b”^ and early 
resumption of hard work. No one condition is emphasised. The 
state is the result of a mild degree of sub-normality of all visceral 
function. Almost every question is answered positively. The 
patient will admit to headaches, giddmess, tlatulence, dyspe psia , 
andj:onstipation. Slie i^suffering from a “ post-jiartum "debility,” 
which unless treated at once wiH remain as a chrome state of 
siib-henlth lasting perhaps for years. These are the women who 
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later/say, th^y ‘‘ iiaye '.nevW been , the ''sanie since.. the baby was ' 
■born.” ' 

,.TKe ;!treatment-,'corisists , chiefly of rest, in, bed for at least a - 
fortnight-arid suehTother remedial measures as may be indicated 
•t^ the; chief \symptoms. Later, physic] ^.gxercises .tP. J, 9 im„,,thc 
; muscuW^systerti nr,e an important feature. 

I'^i^itKesence of anaemia. Hypochromic anfcmia in pregnancy is 
-X common condition which maybe int^sified % labour and carried , 
over \td the puerperium. . Should the woman be inadequately 
nourished or overworked, the anasmia may persist in a chronic 
form, perhaps in a relatively mild degree, but as a cause of fatigue, 
depression, lack of enterprise and ability to ,cope witb her 
normal household duties and the care of the child. 

, 'Inspection of the conjunctiyfc is not sufficient to give real 
information except in prdhduiifced cases. It is a simple matter 
to make routine estimations of the hjcniqglobin,, percentage in 
all doubtful cases, and this should be done. A reduced percentage 
of ,§ 9 .,.g 5 below should be treated by iron in the usual wa}’’, but 
occasionally anemia is more pronounced and is associated with 
other sj^mploms which suggest it is of the pernicious tjqie. Such 
patients may have acldorhydria. They need further investiga- 
tion and suitable treatment with liyer^_ iron^ hydr.pchl 9 ric..acid 
;an_d.xefit4nJ),edJn,hospit^^ if this can be arranged. Insufficient 
::attention has been devoted to anaraia in women. It is at the 
'post-natal examination that anosmia resulting from childbearing 
can be detected. It should be treated before it becomes a chronic 
.condition. This is particularly essential during the -war-time 
;!Conditions of feeding, when eg gs are scarce, "when gr eeU veg etables 
are .not eaten by the working .classes in sufficient amount (often 
fdue to the time of preparation and. cost of cooking), and so long' 

T as 'there: is general unpopularity of whqle-meal or even 85% 
extraction bread. 

Any ■woman who has a reduced hsemoglobin should have ajred;.;.. . 
cell .coiuit made und coffiur index .calculated. Not only should , - 
..‘thbse.patierits be given iron and .other appropriate treatment^ but '■ 
theyshould be. most carefullv ad'\dsed oh their diet and instructed 
mtwhat. tp .buvj-.cook and eat in, order to give the .maximum’’.' > 
intake , of irdh.'... In the long run they will haA^e to maintairi their -' • ; 

•. normal- haemoglobin IcA^el, not by taking' iron-preparations, but- !^;.v 
■■-by eatihg the'bestdron-cbntaimng foods, ,• 
v; 3.'" The fniisailar system. -.-Many, women suffer from, muscular 
;'jmlaxation 'find general lack .of musciilar,.tbrie''fof monthkand eyen ■ ■ 
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years after labour. The cliief evidence of this is saggmg of ^e 
abdominal ^ all while standing, but there may afso^e o f* 
firmness of all the muscles such as those oti>uttockSjandjiaKis. 
Single muscular exercises*efther cannot be done or„only by ^eat ' 
effort. Many women with a slack abdominal wall are unable to 
raise their lover limbs to the vertical while, Ijing on the back, 
and d^uring the effort may show much divarication of th^ recti. 
There is difficulty in doing other simple exercises which should 
give no trouble to a normal woman. Now visceral health cannot 
exist if the abdominal wall is loose and slack in the erect position. 
The later results of the toneless abdominal wall will be 
visceroptosis, dyspepsia, flatulence, constipation and many other 
symptoms based upon the atonic state. SVe do not suggest that 
a condition so deep seated in its pathology as visceroptosis is due 
simply to a toneless abdomir^l wall following the distension of 
pregnancy. Tirere are other factors invoh ed, including a mental 
state, often similarly atonic, and probably an endocrine Ibctor 
aeting upon the para-sympathetic. A first pregnancy ■may 
be followed by a long, perhajis permanent period in which the 
abdominal wall is slack and toneless, while on the other hand 
some women who have had many children manage to preserve 
a good abdominal contour. There is some factor degply inherent 
in the individual which influences muscle tone, vhich confers 
on him or her their characteristic type. This has nothing to 
do with muscular development or strength. Women in whom 
the muscles tend to be soft, relaxed and easily fatigued, those 
without vigour of personality, fliose who, wilt eas^ily under a stress 
— ^uch women are prone to develop after labour the muscular 
deOciences we liave described, particularly tliose of the abdominal 
wall. ^ 

While it IS true that visceroptosis is based upon more than a 
relaxed abdominal wall, yet if the tone after labour is so poor 
as to allow proptosis, there is an additional factor contributing 
strongly to the development of visceroptosis. The muscle of 
the abdominal wall, therefore, is a most important structure in 
the early days after labour, and should be treated if necessary 
before a chronic toneless state becomes established. The treatment 
should be a suitable course of graduated exercises .tmder^instruc- 
tion by a masseuse. Related to the condition of the abdominal 
vtSiKt anCi'muscu\ar system generally, is postur e. The atonic state 
will lead to bad posture on standing and walking. Correction ^ 
faulty posture will assist in any exercises which may'Be'aHvised 
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as physical treatment. It is difficult to remember one’s posture 
while ^^alk^ng, but the patient should be urged to do her utmost 
to remember to hold Jierself-erect. 

4. Penneal and pelvic examination. The usual inspection is 
made for imhealed lacerations, persistent lochia or lepQorrhoeal 
discharge. T'alpatioli will determine the position and size of the 
uterus. These details constitute the whole of most post-natal 
examination as commonly performed and need not be described 
in detail. An important point which may be overlooked is the 
tonicity of the levator^ ani muscles and the degree of involution 
’of the pehic floor. There may have been no serious laceration and 
will not yet be any oi’ganic prolapse, bu^straming ^own, may 
produce a general bulging of the^yhole pudenal and peri-anal 
afeal^’Tfrthe centre of the bulging area the anus, wuth relaxed 
external sphincter, will form the apex of a convexity. On asking 
the^ patient to conh-act the levator ani muscles, there will he 
little power and capacity to pull up the peri-anal region and anterior 
wall of the vagina against the symphysis. 

This condition may be described as permeal sjib-iavolutjon, and 
it can jqccur in the absence of any laceration. It may he a part 
of a genemi l^clc^ of muscular tone, or it maj’’ be a local defect 
caused by too long stretching of the perina;um by the emerging 
head during delivery. The attempt to avoid perineal laceration 
by allowing the head to distend it for too long may produce the 
very condition which it was hoped to avoid, namely, prolapse. 
It is true that an organic prolapse may have been iwevented 
in so far as a tear has been avoided, but the long and severe 
.stretciiing of the levator ani and perineal tissues -will have prepared 
the w ay for a fimctignal prolapse. The more general adoption of 
prophylactic episiotomy during labour with slow emergence of 
the head w'ould do much to abolish “ functional ” prolapse. If, 
in addition, the woman after a prolonged deliveiy of the head, 
gets up and resumes work too soon, the rplaxed tissues do luot 
have the opportunity afforded by rest_ to yegain their ^ tone. 
Intm-abdomfnal "pressure anci weigM majnlain^ the, tension, on 
the as yet sub-involuted muscles and fasciae with the result that 
these structures become more or less permanently relaxed. A 
proptosis of the perlnaeum rather than prolapse follows, but in 
some ways it is a more difficult clinical problem than a frank 
organic prolapse, It causes as much discomfort and distress, 
■while it is almost impossible to treat by the ordinarily successful 
sugical operation for prolapse. 
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Not enough attention is devoted to the functional forms of 
pcTineal proptosis and pelvic visceiDptosis^ The treatment 
must he rest in bed for a fortnight or. so», to take-the_v'eight-£!ll, 
the stretched tissues, combined -with jar adism and pe rineal 
‘'"exercises.” Tliese take the form of repeated voluntary c ontra c« 
tiohs of the levator ani muscles. AntciTuans“lreate3, the diet 
should be generous, straimng due to constipation is prevented", 
■while general massage and ex»cis_es of .the whole bodyis stimulating 
and helpful. ^ 

Minor unhealed lesions of the cervix should be cauteri sed and 
deeper tears repaired after six months. The retro verted^uterus 
should he replaced manually and maintained in “posltidn by a 
pessary worn for two months. 

G. Varicose veins and hjemonhoids may still be a complaint 
after four or five months. Treatment ivill depend on theur 
condition, but should never be neglected considering the subse- 
quent discomfort which may be caused. 

0. Some women who have had an abnormal pregnancy, due for 
example, to toxysmia, nephritis, heart disease, tuberculosis, or 
any other complicating "condition, "heed overhaul and special 
care in maintaining a treatment service for months after labour. 
At present many of these patients, perhaps on a lower grade of 
health than when pregnancy began, drift back to an unsheltered 
busy home life w ithout any observation, advice or treatment. 

7. The teeth should be subject to a mirror examination in view 
of the known tendency of the teeth to deteriorate during pregnancy. 
The majority of w'omeii wdll need dental treatment, and it is w'ell 
that it should be qt this particular time. 

8. Sacro-Uiac backache may indicate Sub-mvolution of the 
pelvic joints. A mild low central .backache is a common feature 
Of post-natal complaints, but that due to the sacro-iliac jouits is 
localised and there i 5 .tendcyncss.,OYcr*Uie.}cants. In any case of 
iToubtrboth the sacro-iliac joints and the symphysis should be 
examined by X-ray. If the Iih s support the clinical suspicions, 
the patient riiusrhe rested in.^bed. for three or four w'ecks with 
massage and later ph yslHt TxCT cises. It is most important that 
*th{s condition should not Ee^ allowed to become established as a 
cause of chronic pelvic pain. 

9. Lactation progress needs inquiry, sometimes advice and 

tscaltcwsA. NVltcra the feeding is'ursatVsfattwy and the patient 
is worried and debilitated "it is much better to stop suckling at 
onbe: ^ — — — 
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THE POST-NATAL CLINIC ‘ 

A self-contained post-natal unit serving a large maternity 
department or borough should consist of something more than an 
examin ati o n room . 

~ "TEe^suite should comprise a waiting room, lavatory, interviewing 
room and examination _room witE suitable number of cubicled 
couches. InVd3ition”thereshould be a small room where_^h$mo- 
gloKn estim ation and urine . examinations can be made, and a 
<Kntal room where the patient’s teeth can be examined and 
treated conservatively wherever possible. 

As so many post-natal women need physical exercises and 
massage, it is essential that a modern suite should include a 
department where these exerchcs can regularly be given imder 
supervision by'‘a"pf6ressidhal masseuse. 

Lastly, a number of beds should be available in the adjoining 
hospital for postmataf patients, to which they can be admitted 
for necessary rest or pthCT in-patient treatment. 



CHAPTER HI 
BREECH DELIVERIES 


Some changes in the management of breech presentations and 
breech deliveries v\hich Iias'e beceme more or less standard 
obstetric treatment during the course of the last few years call for 
brief notice. 

Firstly, the question of (^gnosis. It cannot too strongly be 
stressed that when a breech presentation is discovered ante* 
natally the diagnosis is only half complete. It is essential that the 
question, ” Are the legs extended ? ”, should be answered. For 
if a hrcech with extended legs be discovered its management, both 
pre-natally and intra-natally, is different from that of a full breech. 

Wint, then, are the points which will establish the diagnosis of 
“ breech ith extended legs ” ? In the first place the mere dis- 
covery of a breech presentation in. a jirinia^gavida^js suggestive. 
It IS found that in nomen pregnant for the first time, over 
50% of the infants presenting by the podalic extremity, have 
the legs extended. The next most important point is finding 
the half-breech well engaged in the pelvic brim weeks before 
labour is due. On tliis early descent of the pointed half-breech 
depend several of the other physical signs of the condition, 
V12, ( 1 ) the fo-tal heart being heard in the positions commonly 
associated with vertex presentations and not above the umbilicus. 
It is the fpll breech at thirty-six weeks or more of gestation 
which, sittmg on top of the pelvic brim, manifests fatal heart 
soimds in this position. Cases of extended breech have the 
buttocks and consequently tlie fatal trunk sunk into the mother’s 
pehis m a manner which will obviously result m the heart sounds 
being audible at a low ^€^el on the maternal anterior addojninal 
wall — generally well below the umbilicus. It follows that (2) the 
fundus of the uterus w ill be lower in the abdomen than would be 
rapected for the duration of the gestation. For descent of the 
presenting part is naturally accompanied by descent of the 
fundus. Lastly, m t^esc cases, free^balloUcment of the head at 
tlie_ fundus is often interfered with by the splinting action of the 
extended l^s and the Ireojuently associated extended attitude of 
the arms. At the same time the whole .attitude of .the. fatus 
with the straight spme and firmly set head is sometimes described 
as “ mditarj' ” and may itself suggest the correct diagnosis. 
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Gjnically, therefore, the experienced obstetrician should have 
no difficult^’ in recognising cases of breech presentation, and 
should find it almost equally simple to pick out those cases in 
'wliich the legs are extended. The too frequent recourse to 
radiological examinaUon in order to make a correct diagnosis 
of the presentation and attitude should be regarded as to some 
degree a confession of incompetence. Nevertheless, the correct 
thing is to have an X-ray examination made in every doubtful 
case. And it must here be admitted that in diflicuit cases when the 
abdominal wall is .held rigidly or when the uterus isjrritable, it is 
not unreasonable to be in doubt whether a given presentation is 
a breech with extended legs or a vertex. The reasons for this are 
that the pointed half-breech sunk in the pelvis feels not imlike 
a head, while the head at the ftmdus, not shov.'ing free ballottement, 
and having limbs near it may be difficult to distinguish from a 
breedi. In such cases, therefore. X-ray investigation is desirable. 
Otherwise the doctor may find himself dealing with a patient in 
labour at full term Avith a large child Avhich he had thought was 
presenting as a vertex, but Avhich the dilating cervix now reveals 
as a breech with extended legs. 

This maj' be a suitable moment to speculate on the part to be 
played by X-ray examination of the pregnant woman in years 
to come. As stated above, we now dejArecatq the^ top frequent 
recourse to radiology as qndesLrable, in that it hinders the 
deA’elopment of clinical knowledge and experience. But it 
is " probable that many Avill never acquire suflicient skill in 
palpation to be certain of their diagnoses, and Avill be forced to 
rely more and more on radiology. Also, that if radiological 
examination is not'made, their errors in diagnosis, even forgivable 
ones, as, for example, the case of breech Avith extended legs 
simtilating a A’Citex presentation as described aboA C, may inA’oh^e 
them in actions for damages. Gradually, therefore, it is possible 
that the routine X-ray examination of CA'crj pregnant Avoman will 
become general, just as has tlie routine radiological examination of 
every case of fracture. 

Version 

The time in pregnancy when it is essential to recognise a breech 
presentation, with its possible associated complication of exten- 
sion of the legs, is the thirty'-second Aveek. Prior to this, it is 
hardly necessary to trouble about the presentation — it is so 
variable. But at tlie thirty-second week it must be recognised^ 
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so that time is given for tJie making of any necessary arrangements 
for version. Until recent years it has hcen customary not_to do 
version on a full breech until the thirty-sixth week, since up to 
this time spontaneous rectification of the presentation Is usua]. 

^ But all would have been agreed that cases of breech with extended 
legs should be turned not later than the thirty-fourth week, since 
version in these cases is much more difficult. 

In the last few years there has been an evident tendency to do 
%’ersions earlier than the above times. In fact many turn the 
foetus whenever any malprcsentation is recognised, however early 
in the pregnancy this may be. In 1D39, Abercrombie (4) read a 
short paper entitled the “ Elimination of the Breech Presentation 
from ftivate Practice.” TJiis should be the aim and object of all 
good obstetricians. In tliat paper, not only was this principle enun- 
ciated but also the value of early version was indicated. It is 
now generally recognised tliat by doing version early, the actual 
pcrfomiance is facilitated ; but since version, even gently per- 
formed, carries some risk of separation of the placenta, onset 
of premature labour, rupture of the membranes with or without 
prolapse of the cord, and ev'en jrupture of the uterus, the per- 
formance of any unnecessary version is still criticised by a few 
obstetricians as being not without risk. But these risks will be 
seen to be remote — so remote that if the version is capable of 
performance without an anaisthetic they can be disregarded. And 
even when amesthesia has to be employed such risks are really 
almost negligible provided tliat undue violence is not employed. 

Tlieie can be very little doubt nowadays that even if it be 
accepted that there are some dangers, the risks of version per- 
formed at the ri^t^tirife are adequately counterbalanced by 
grater safety to the mother and far greater safety to the child. 
And if version cannot be performed without an anaesthetic few 
would be found to object to an attempt under full anesthesia. 
But any approach to violence must be avoided ; careful observa- 
tion should be kept on the condition of the fcetal heart, and 
rel^ation must be^qpd before the attempt "is commenced. In 
other words, gas and ccQ^gen is net the amesthetiqfor version. 

Here we may consider some figures from different obstetric 
hospitals which give an indication of the prospects of success 
when prophylactic external version is attempted, the dangers of 
this manccuvre and how the risks contrast with those of delivery 
as a breech. 

In the Obstetric Unit of University College Hospital, White and 
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[quoted by P, J, Browne (2) ] found that in 298 cases version 
was successful in 76% of patients in the primigra^dd group 
and in" 94^0 multiparous group. , They found that the 

risk of premature labour was negligible ” when no anaesthetic 
was used but premature labour , occurred in 8 out of 40 versions" 
performed under anaesthesia after the thirt^^-seventh week of 
pregnancy. This last point seems important to us, Eor it will 
be found as a clinical fact that version relatively early in preg- 
nancj% say. at the ^ thirty-second or thirty-fourth week is not 
followed by the premature onset of labour even when anaesthesia 
has been required* for its performance. But vision ne^ full 
term carries^a greats chance. oT this happening. 

In the University College Hospital series it is further noted that 
among 20l versions performed ^;^thouk.anj^sthesia^there yvas no 
instance of pl^ental separation^ and jconsequent haemorrhage 
occurring as the fesuir of^tHe manipidation. But bleeding was 
provoked in 6 out of 92 patients who were aniesthetised. 

We will next consider the findings at another hospital, and the 
following figures are extracted from Queen Charlotte’s Hospital 
Beports : — 

1938 

CAStis OF Exteknai, Visits !on 

Primigiavidce : No ancesthesia. Success 23. 2 subsequent dead birtlis. 

Failure 1. Delivered as breech. 

With anaesthesia. Success 18. No subsequent dead births. 

Failure 4. Delivered as breech. 

Multipart : No anccsthesia. Success 34. 2 subsequent dead births. 

Failure 0. 

With anaesthesia. Success 5. 1 subsequent dead birth. 

Failure 2. Both delivered as breech. 
Summary : 87 versions tried. Success in 80 cases but followed 
by 5 cases of dead birth. 

1939 

Cases of Exteexaii Veesiok 

Primigravidse : No ancesthetic. Success 24. 1 subsequent dead birth. 

Failure 1. 

With anaesthetic. Success 21. 1 subsequent dead birth. 

Failure 14. All delivered as breeches, 
^Idultipanc : No anaistlietic. Success 44. 1 subsequent dead birth. 

Failure 0. 

With anicsthetic. Success 4. No dead birth. 

Failure 4^ ^ 

Summary: 112 versions tried^ Success in 93 but followed by 
8 subsequent dead births. { 

The explanation of the high proportion of failures among cases with anies- 
thesia is clearly that this was selected only for the more difficult versions. 
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If the two years be combined we get the following table : — 

Total number of % crsions oUcinpted . . .100 

Total number of successes 170 »= 8C 4%, 

Total number of subsequent dead birtbs following 
version 

Percentage dead births after successful ciiscs of 
version . . . . . • , 4 62 

It would thm appear that ^ ersioti should be successful in nearly 
90% of the cases in which it is attenipteiT and thatjhe pr(A- 
abihty of success is greater m the case of niultipara? than of 
primigrasddte. Furthermore, that up to 5% tof version cases 
are delivered of a dead-bom foetus. From this ive must perhaps 
assume that 1 to 2% of the dead births must be attributable in 
some way to the act of version 'and that the remainder are the 
imavoidable foetal risks of being bom. 

How does this compare with the foetal results of breech 
delivery ? Let us continue with figures e^t^acted from the 
Queen Charlotte's Hospital Reports. 

Fatal Mortality in Breech Delivery 
In the 1937 report it is seen that there were 56 breech deliveries 
with no matdmal deaths. Among the 56 babies 11 sverc still-born 
and 5 died soon after birth, thus making the fcetal and neo- 
natal still -birth rate 30-4%. Rut this hardly represents the 
figure we want to know. What the ordinary obstetrician may be 
imagined to ask himself is the question — out of 106 breech 
deliveries without complications, how many babies must I expect 
inevitably to lose as the the result of that deliveiy^? 

In attempting to answer that question we take the above 
16 dead babies and exclude 8 cases fcetal abnormality, 8 pre- 
mature, 4 macerated), for which no obstetrician can take 
responsibility. This reduces the foetal and neo-uatal death rate 
to 14-8%. Even this does not quite complete the investi- 
gations, for a little further on we find among the cases of 
“ complicated breech deliveries, 1 case of primary inertia, 1 case 
of uterine exhaustion, 1 case of prolapsed cord and 1 case of 
contraction ting These cases mustbe included to get a fair answer 

to our question. And among these cases are 3 still-births. The 
» corrected figure would thus seem to be 11 stOl-births and neo- 
natal deaths among 60 breech deliveries — in other words, 18*3^ 

In the 1038 report we find details of 52 uncompUcatcd'‘'Srcech 
deliveries — 88 primigravidae and 14 multipatw. Five babies 
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were still-born and 3 died. Bui of the still-boms, 2 were macerated 
and all the “ died ” ■were of thirty-six weeks or less maturity. 
Only 3 still-births thus emerge as quite unavoidable but to these 
we have tp add 4 cases from the complicated breech delivery 
tables (i.e., 2 cases of prolapsed cord ; 1 case of ^disproportion ; 

1 case of contraction ring) with 2 still-births. The average 
doctors’ cases would thus total 56, among which he loses 5 babies 

"The figure for 1939 is close to that for 1937 but the time has 
come to study the results from other centres. 

The Glasgow Royal Maternity Hospital in 1937 reports 297 
breech cases, 144 primigravidse and 153 multiparje. There were 
74 still-births, from which we can exclude in all 29 cases such 
as hj'droce^halus, antcjpartum hsemorrhage and toxa?mia, leaving 
45 w'hich can be regarded as the average obstetrician’s inevitable 
loss and which in still-birth percentage figures is 15-1, The 
infantile deaths were atti’ibutable to prematurity or other 
unavoidable factors and are therefore excluded. 

A similar analysis of the 1938 figures from the same hospital 
shows 71 still-births among 349 cases. Thirty-five still-births 
being due to foetal abnormalities ; ante-partum haemorrhage 
toxaemia can be excluded, thus leaving 36 still-births or 10-3% 
as the foetal still-birth rate for average breech deliveries which 
the average obstetrician would have to face. Curiously enough 
the “ unavoidable ” stiU-birth rate among 858 cases at the 
Glasgow Royal Maternity Hospital in their 1939 report again 
w'orks out at lO-S %. 

It would therefore appear that somewhere in the region of 
12^ nmst be accepted as the still-birth, rate -which must be 
expected among babies delivered as breeches by the average 
doctor, and that to this must be added a certain proportion — 
perhaps 5% — of neo-natal fcetal deaths. directly attributable to 
Ihe breech ddivery. There can therefore be no argument, as to 
the advisability of version. It is uncontrovertible that the foetal 
results after that manipulation are vastly better than are those 
for breech deliveries. This remains true in general, even if cei-tain 
expert obstetricians can produce a series of breech deliv'cries 
which, in their skilled hands, yield exceptionally good foetal results. 

Despite attempts at version even under anaesthesia, there wiU* 
remain cases in •which the malpresentation cannot be^ rectified. 
This is more-usual in-cases of extended breech, but may occur in 
complete breech presentations. In these latter cases little need be 
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said here about the management of labour up to the time for 
delivery of the head. But for this there is a recent change of 
practice. It is usual now to nrojdj'jaw flexion and ^shoulder 
traction” if possible and to t^ first the method dopcribed by 
Bums (8), in which, the patient being on her back, the child’s ,faody 
is^bowed to bang vertically from the vulva as soon as the arms 
and shoulders are delivered. Next, delivery is secured by a com- 
bination of suprapubic pressure with the left hand, while the right 
hand clasps the child’s ankles, keeps the child’s trunk gently on 
tension and carries the child’s feet and trunk upwards in a semi- 
eirele towards the mother’s abdomen. 

In cases of breech with extended legs, however, a considerable 
change has occurred in the generally accepted management. In 
the first place, if an elderly^ primigravida is found to have an 
• extended breech presentation, some'^stetricians w'ould avoid 
the foetal risks attendant on version or delivery as a breech, by 
performing Carearean section at term. But many would prefer 
at least to attempt version and even go so far as to tiy the 
manoeusTe under ansesthesia — Caesarean section being reserved for 
those cases in which version fails. 

But in younger W'omen there is no question of Caesarean section 
except for cases of gross disproportion. The extended breech pre- 
sentation having been' diagnosed, external cephalic version is 
attempted at the thirty-fourth week, the thirty-second week or 
even earlier. If this fails without anaesthesia, then the woman is 
anaesthetised to the suigical degree with, preferably, a cliloroforna- 
ether mixture or possibly one of the mtra-venous anicsthetics. 
She is then placed in the Trendelenberg position so that gravity 
will help to disengage the breech from the pelvis and a further 
attempt at version made. If necessary, an assistant can help to 
push the presenting part out of the' pelvis with two fingers in the 
vagina. 

In all cases in u’hieh version fails the subsequent management 
must be guided by the recent teaching (4) that, given a good sized 
pelvis, a breecli with extended legs can be delivered with the legs 
extended. The old practice of bringing down the anterior leg as a 
routine, when the cervix is sufficiently dilated to permit of this, is 
now generally abandoned. But the point of paramount importance 
*is that there must be a sufiiciency of room in the pelvis. The subse- 
quent treatment then can be epitomised thus ; If there, is plenty 
of room, allow the case to come into labour naturally at term and 
deUver as a breech with the legs extended ; if there is not plenty 
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of room, many obstetricians choose to induce premature labour 
at or shortly after the thirty-sixth week so as to secure the facile 
delivery of a small baby through a pehis which was not considered 
adequate easilj* to pass the larger child of a full-term pregnancy. 
With regard to the method of induction to be employed, we 
recommend separating the mmbranes froni the Ioatce segment of 
the utenis by mVahs of a finger passed tlirough the cenix after 
dilatation if necessary, the patient of course being under an 
ansesthetic. Then a long rubber bougie, like a solid stomaclit 
tube7is introduced. This coils up in a spiral manner in the lower 
segment and is removed when labour is well in progress. This 
method of induction would appear generally to be preferred to 
artificial ^ruptirre of the membranes for cases with this malpresen- 
tation. For should labour not commence as the result of rupturing 
the membranes it is difficult to know what next should be done. 

The actual labour, induced or at full term, is allowed to proceed 
naturally until the breech is distending the perineum. At this 
point episiotomy should be performed in all cases. This facilitates 
deliver^' and is probablj’- a safety factor with regard to the child. 
A well-known maternal risk of breech delivery is extensive tearing 
of tlie perineum. The performance of episiotomy replaces with a 
clean cut the jagged tear of the spontaneous laceration. But the 
clean cut must be made to pass laterally to the anal sphincter. 

Once the perineal resistance is thus eliminated, further advance 
of tlie half-breech occurs and in time the popliteal spaces^ of 
the extended Iegs,reach the vulva. By pressing in the hollow of 
the knees it is now simple to cause the legs to flex and to bring 
about their delivery. The ordinary routine management of a 
breech birth is now followed, a loop of cord is brought do^vn, 
etc., and^ifj as is probable, the routine examination reveals^ 
^tended arms, they are brought down — ^first the posterior one — 
by the standard manoemwe. The delivery of the head is secured 
by the method described earlier in this chapter. 

There remains one further case for discussion, and that is the 
one in whidi a breech with extended legs was mistaken for a vertex. 
In these cases it is only when the patient is in labour and the cervix 
is dilating that the error is discovered. In the subsequent 
management of the case the considerations outlined above still 
guide us. If it is considered that though at full term the child is 
small enough and the pelvis large enough for delivery withtfhe 
legs extended to occur mth reasonable ease, then the case is 
Je^o to ^rog'ess. But if it is considered that the amount of 
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room is insuiBcient, impaction of the half-breech at the outlet is 
to be feared. This, then, is the case — and the only case — in 
which it is advisable to__anaesthetise the woman, os soon ns the 
cervixjs suiUciently dilated to permit intra-utermc-maiiCEU\Tes, 
and to briiigf down the anterior leg. At the same time it may be 
found feasible to move the arms from their possibly^ extended 
position and to fold them under the chin of the fcctus. Some 
obstetricians would also bring down the posterior leg,- but it is 
really only the anterior one which must be brought down to 
f^ilitate delivery. 
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CHAPTER IV 
PYELITIS 

TJmkaby infections in pregnancy arejmportant on account of 
their gre at^ fre quency and liability to cause chronic ill-health. 
Occasionally, tlie infection may be so acute as"to endanger Jife, 
both of the motlier and foetus, and, until the recent work of 
Rosenheim, Kenny and others had* shown the first methods of 
specific treatment, it was often an intr actable disease which defied 
all attempts to eradicate it. Recent advances, however, in our 
knowledge of physiology, pathology and treatment have quite 
altered our conception of the disease and rendered it possible for 
us to cure the large majority of all cases, if not during pregnancy, 
at least during the puerperium. 

The clinical varieties vary from a “ cold ” condition^ofJbacilhma 
without any obAuous symptoms for long periods, to an extremety 
acute infect ion wliich involves not only the ureter and renalpelvis 
hut also th e renal bubules.and causes a long period of high fever 
and illness. 

Diagnosis is usually easy if the possibility of urinary infection 
is borne in mind, but mistakes are often made because the urine 
is not examined bacteriologically. As a cause of vagu e p ain 
during preg nancy, pyrelitis may easily be unsuspected unless a 
pyelogram is made ; while the acut^mildLfebrile^^form may be 
mistaken ”for acute^ppejxdicitis, or uterine mfection during the 
puerperium. Perhaps the chief gain that has followed the recent 
research is not so much the treatment of the acute attack as the 
possibility of preventing a Jong-standing chronic^baciIIm;ia, which 
undermined health and caused repeated attacks of minor febrile 
illness. There have been two main lines of attack on pyelitis. 
Pu-stly, the work of Stoekel (1926), Schumaclier (1928), Gremme (1) 
(1931), Traut (2) (1937), and particularly of Baird (3) (l93f-35), 
which has shown the changes ^in_the_ureter.. .. during p regnancy, 
and the variations of se cretion and ur eteric p ress ure cau sed by 
o bstruct io n jmd diminution of tone in uustxiped muscle. Secondly, 
the original observations of Clark and Helmholz (4) on the 
vulnerabihty of Bacillus coli in urines, of y-aried ^Hjed to the 
^ s pecific tre atme nt by.t be.ketogenie.,diet, whereby^the^pH of the 
^ min^e ^’as ^ jeduced below Later, EuHer (5), at Qu^n 
(Jharlotte’s Hospital, examined the chemical condition of the 
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bactericidal urine produced by the ketogenic diet. This led 
directly to the work of Rosenheim (6) on jnandelic.acid.jiiuagfnt 
wlncb has an almost specific notion -on B. coK bacilluria and at the 
time, entirely altered both the treatment and the prognosis. More 
recently still the value of sulphanilamide has been confirmed by 
universal experience. ~ 

The story of the attack on pyelitis is a good example of the 
effect of combined laboratory and clinical research m producing 
exact knowledge of the patholog>' and treatment. From an 
almost empirical beginning it has progressed to a degree which is 
now almost specific. 

Incidence and Bacteriology 

Large series of pregnant %women have been examined for 
bacilluria, irrespective of the presence of symptoms. Traut found 
that in 15,000 consecutive deliveries 2-02% of the women 
'had pyelitis, while other authors have reported the incidence of 
bacilluria as high as 15% of all pregnant women. Baird, by 
very careful methods,'Toimd that 7-0% of all normal pregnant 
women in whom the urine is sterile at the beginning of 
pregnancy, develop urinary* mfection before delivery ; also, that 
though clinical pyelitis is a common disease, yet simple bacilluxia 
is a much more frequent condition. This is not only true of 
pregnancy but also of the piierperium in which urinary infections 
are extremely common. 

In ordinary clinical work it is usual to make a .culture of the 
deposit of the centrifugalised urine in hroth. or on simple agar- 
Tills is a rough-and-ready method of obtaining a general idea of 
the bacterial condition of the iirme, but it gives little idea of the 
number of organisms, the fi ner distinction between %*arieties, or the 
identification of a contaminant. A rich growth of Bacillus coli 
indicates an infected urine, while a few varied colonies, usually 
including Staphylococcus albus, strongly suggest a contaminated 
specimen. While the identification of the various members of the 
colon group is unnecess.ory for ordinary work yet it is of con- 
siderable importance to have a report on the_ num ber of,Tnicrobes 
pe^ cubic, centimetre of urine for the purpos^ of w'atching the 
progress of treatment j and where some less common microbe has 
been isolated, such as B. proteus, it is necessary to know whether 
it is the infecting agent or a contamination. IVhen there is either 
a heavy growth or a completely sterile culture the simple method 
X of microscopic examination of the centrifugalised deposit and its 
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culture on an agar slope is sufficient to make a diagnosis, but in 
the lesser, or unusual infections, these methods are not adequate. 

"The follo'vying is a useful technique : the urine should be 
eollected by cathet er, wth careful precautions, in thq^mqrning 
and exarnined nithin troa hours to obviate the multiplication of 
organisms in the waiting specimen. 

{a) Examine a fresh dro p by the high.power to note the presence 
of organisms or pus cells. 

In all cases of pyelitis, both pus cells and organisms can be seen 
in the fresh drop. An idea of the severity of the infection can be' 
gained by counting the nu mber of bo th cells a nd microbes. 

(6) Cultures are made from the centrifug^ised deposit on agar, 
broth or McConkej’- media. 

In the case of light infections, the organisms may be missed 
unless cultures are made from the centrifugalised deposit, while in 
heavj i nfectio ns this culture may yield so thick a growth that 
iHoitification of separate varieties of colonies will be impossible. 
In the latter condition the plates resulting from culture of 
the non-centrifugalised urine will grow more scattered and easily 
recognisable colonies. 

(c) Examination of the centrifugalised deposit after Gram- 
staining for pus cells and organisms. 

The significance of the pr esence an d numbers of pus cells is the 
information they give^ on the ^age of^the disease. During the 
acute sta ge tliey will be present in l^rge^numbers and be roughly 
proportional to the severity of the attack, but as the disease 
becomes more chronic the number of pus cells will diminish and 
may almost disappear. In the final chronic stage the patient is 
left w'ith little more than a bacilluria. 

Employing the technique described above, Baird found that 
in 7-7% of cases in which no infection could be found by 
examination of the fresh drop the culture was positive, yielding 
the Staphylococcus albus. The inference is that the growdh was 
a contamination and of no clinical significance. Similar results 
were noted when the deposit, after centrifuging, w’as inspected 
and cultm’cd. On the other hand, in 16*6% of cases, the culture 
gave a negative result w’hen the centrifugalised film showed 
organisms. The failure to grow* on culture, in this group, is due 
to the organisms being dead. 

In all cases of frank pyelitis microbes were found in the ‘fresh t 
drop ; in a group of doubtful cases they w'ere found in 72*7%, 
and in the group of apparently normal women. 36%. If, there- 
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fore, by the examination of the fresh drop after the first day or 
two, no organisms can be found, the woman is. free from suspicion 
oT urinary infection. F^irtiier, if a few pus cells are present jn the 
fresh drop in conjunction with a negative culture, the patient may 
also be regarded as free from infection (Dodds (8) ) 

Dodds also states that, even if a fer^pus cells are discovered 
with organisms other tlian colon bacteria, they are of no signifi- 
cance. But care must be taken in interpreting the findings of 
examination of the fresh drop, for many bacteria with few cells 
usually indicate the passing of the acute to the chronic phase, 
and not the bcguining of the acute stage. 

Incidence of Urinary Infection during the Puerperium 
There is a higher rate of urinary infection during the puerperium 
than is commonly believed, WJienever a patient der'elops 
pyri^ia, the first attention is rightly given to the uterus and the 
urine may be forgotten ; but if the urine is carefully examined 
mall cases of pyrexia, about 10% w ill be found to have an 
infection. In many of these patients the bacilluna is of secondary 
importance to the major infection, such as cellulitis or septicaemia, 
but if all such conditions arc excluded the incidence of bacilluria 
alone as a cause of puerperal pyrexia is nearly 10%, 

Tlie infection miy' jirise de novo during the second weeky.or it 
may be a continuation of pyelitis of pregnancy. Of the first group 
it is found tliat where the urine is sterile before delivery, there is 
a proportion of 5% of patients who show heavy infection on the 
eighth day after normal delivery and 25% after complicated 
delivery iBaird). There is thus a very ^distinct association 
between labour and subsequent bacilluria. But of^nll c^es of 
primary puerperal urinary' infection there is only about one in 
ten which has pj^exia, or any other symptom, and these usually 
develop during the second week. 

In the second group the pre-existing infection during pregnancy 
is eitlier persistent through labour into the puerperium, or it 
^acerbates cliiringithe first week. Antecedent infection is ’a 
much more common cause of pjTcxia than is pyelitis arising for 
the first time during the puerperium. 

Of aitiological importance in the production of puerperal 
pyelitis is B. coti infection of the blood stream at, or just after, 
labour. It has been claimed by some writers that as many as 
5% of all women have a bacteriarmia during the first hour 
after delivery, which rapidly disappears in normal cases. But 
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Baird has found a transient seplictemia in only 3-5%, of which 
more than half were due to B, coli. 

Tlie microbe is probably derived from the bowel in most cases, 
indirectly. byi-passage-ovei!,the',permeiim andjnto the vagina, but 
it is also possible for a pre-existing pyelitis to be a source of 
the infection. 

Where urinar}’' infection is found during the Just tjirce, days of 
the puerperium, it may be due to a mild, even clinically un- 
recognisable B. coli septicajmia or a continuation of a pre-existing 
baciUuria of pregnancy. The l ate onset of pyelitis— primary 
puerperal pyelitis — has a different ajtiology. A late H~^coli 
septica;mia~lV much less common than that which is liable to 
occur immediately after labour and can account for only a yery 
small number, but during the first two weeks after delivery we 
find in the atpnxjjf the bladder a nev factor predisposing to 
infection. "VMiatever may be' the cause there is a relaxation of the , ^ 
bladder which allows a painless capacity of as mucli.as 40 to .5 0 oz ., , 
and, very commonly, a residual urine remains every time urine ~ 
is passed voluntarily. USess the catheter is passed daily, 
preferably at night, the bladder urine is very liable to be infected 
without necessarily producing a clinical cystitis. From the 
bladder, infection may pass into the uretci'S, especially the^rjglit, 
which is more atonic than the left, and so produce pyelitis. 

"it^'Kas been shomi by X-ray photographs after filling the 
puerperal bladder with 6% sodium iodide, that there is little 
or ^no_^ tendency jtowards .reflux from.the^bladdCT_to_tlie ureter 
unless the bladder tone. is fairly good. But though actual fluid 
reflux is uncommon, infection of the bladder is almost certainly 
conveyed to the upper reaches of the toact by the_ peri-ureteric 
ly mpha tics. 


The Infecting Organism 

All writers agree that the great majority of all cases of jDyelitis 
of pregnancy and many of the puerperium, are due to a member 
of the colon group. Dodds found that of 798 unselected patients 
during ^gnancy,T[abour and the puerperium, 6-4% (51 patients) 
yielded some variety of colon bacillus, and 4*9% (43 patients) 
yielded SU^ylococciis albits, occasionally S taph ylococcus aure us, or 
a non-hsemohtic streptocceeus. 

In acute cases 6f pyel itis the organism is nearljTgl^pay.s Bacillus 
coli (about 95% provided there is no calcu lus, tube rcle or chronic 
gonorrhoea) ; but in the chronic cases Bacillus coli may be found 
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in conjunction with other microbes. Ilarely there may be a 
pure infection by a pyogenic coccus. The varieties of the colon 
group described by Baird ore as follows : 


OtgJinlim 

K-Of ot CaiiU 

r«tfent ofV. 

B\ coli communiof .... 

34 

29-4 

B. acidi lactici 

36 

25 

B, coli coin7nunis .... 

35 

20 

B. aeronenes ..... 
B. neapoUianms . 

10 

42 

B. coft anaera^enes 

14 1 

14-3 

Kon-Iactose fermentens . 

10 

10 


With the c^ce^ltlon of the non-dulcite fermenters there was 
little difference in the severity of illness between any of the varieties 
of organisms and, in general, the haemolytic strains did not 
produce & higher percentage of serious illness than the non- 
liarmolytic strains. In recent and acute cases the usual variety 
is one of the first three given above, i.e., one of the common forms 
of B. coU, but as the disease becomes chronic other members of 
the group may appear. 

Bacteriological investigations have shown, thereforcf that the 
fine r differentiation of strains is unnecessary_for, ordinary clinical 
worlc unl^s possibly there me complicating foci of infection in 
othe r parts of the body ; but even here it is unusual for any 
r3alion tcT be discovered betneen a septic focus elscrwhere and 
pyelitis. Neither diagnosis nor prognosis is dependent upon the 
ultimate identification of the s'arjety of the coliform organism, but 
the microbe must be defined when a urine is found which contains 
much pus, and the culture yields either a mild coli-pyogenic 
infection, or very little grow'th. In these cases fu^the^ search 
must be made for tubercle or calculi. If, however, it is certain 
that neither tubercle nor calculus is present in a case which yields 
nothing but a small growth of Staphylococcus alhus or non* 
hiemolyttc streptococcus, these latter may be considered as 
contaminants. 

During the puerperium, pure B, coH infections form a smaller 
proportion of urinary infections. Baird states that in heavy 
infections B. coli was foun^ in only 57% of cases and in 23% of 
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the light infections. The other microbes commonly found in the 
puefpeflum’~are Staphylococcus ^ alb us and some strains of non- 
h^Ki oIytic strepto cocci. Tlie alteration in the flora, as compared 
wth ante-natal pyelitis, is probably associated with the atonic 
bl adder and residual urine after delivery forming a new element 
in the etiology, 


The Ureter in Pregnancy 

In order to understand the changes which may take place in the 
ureter during pregnancy and the puerperium it is necessary to 
recall certain p oin ts oXan^pmy and also, perhaps, of endocrinology . 

The abdommal part is l4 cm. l ong and terrainates_at the_l»im 
of the pelvis, where i^passes^pyer UjeJIiac vessels. It lies on the 
psoas fascia.and dire ctly be neath the peritoneum, under which it 
can freely move in a lateral direction. At the pelvic brim the 
ureters are projec ted forward ^byithc^ ili ac art eries, especially on 
the right side , but on the left th e pelvic colon and its mesentery 
afford some protection against any pressure exerted by the growing 
uterus. 

During their pelvic course the ureters run ben eath tlm p oster ior 
lay er of the broad ligament under th emterinc ^rtery^ and fprwrcl 
to the bladder. The histology of the pelvic portion differs from 
Hiat of the abdominal in that the mu scle layers ,are more strongly 
developed, and at the terminal parts a speciallj’’ dense coating of 
connective tissue — u reter ic sheath — ^is found after the.fifth, month. 
This l oca l hyp ertro phy was erroneouslj' thought to be a factor in 
producing stasis and dilatation. 

The lymph atic cha nnels .are probably an important element in 
the aetiology of pyelitis. It is believed that th,ey,j)ass jdirectly 
t{0\nrds_from t^base of tlw bladder, where they arp connected 
with tlmsejjf the cer\nx, in the submucous and connective tissue 
walls of the ur^STo the lymphatic meshwork of the renal pelvis. 

The peristaltic waves of the ureter vary considerably in I’hythm 
and rate. They are larelv dependent upon the rate of excretion 
by^he kidney and the p ressure_o X.urineJnutli£.m:eter — ^the greater 
th el>r esiure. up.to a point, the more freg^uent are the contractions. 
A peristaltic wave ma y not pass t h e wh ol e len gth of the ureter 
from the renal pelvis to the bladder, nor jieed ?yery wave begin at 
Reverse peri stalsis jma 5 :_occur, as can be shown by 
the shadon of an opaque fluid introduced into the lower end of the 
ureter reaching the kidney wthin a few minutes. 

Complete ligation of the u reter stops all per^tolsis, but partial 
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ligation causes increased peristalsis end a rapid elongation of the 
part 8bo^ e the obstruction, with the fornwtion of kinks. Obstruc- 
tion due to partial ligation also causes muscular hypetttQphy and 
little or no dilation, the exact opposite of the condition in 
pregnancy, where tiiere is dilatation and no hypertrophy except 
at tlie terminal inch ol the lureter. 

The physiology^ of the ureter has been investigated in man by 
Schumacher, Gremme and Baird amongst many others. X-ray 
examination of the ureters after injecting an opaque fluid shows 
that the ^enal pelvis alternates from diastole, during which it is 
receiving the excretion of the renal calyces, to stole, bj which it 
empties its contents into the ureter in about ten minutes. The 
discharged urine forms a spindle-shaped enlargement of the ureter 
which travels down to the bladder in about^five seconds or less. 
X-ray examination of the ureters after injection of uroseleclan-B 
giies results which are likely to be more in accordance with 
those of phj siological reality, inasmuch as the ureter is not 
abnormally irritated by the introduction of a catheter and sodium 
iodide. ^\Tiere there is no ureteric stasis, however, it may be 
difficult to gel any good photographs because the opaque urine is 
passed too quickly along the ureter. In pregnancy there is 
usually sufficient retention in the ureter to yield suitable films. 

Trattner, Wright and Barlow (9), and Baird have used and 
described an apparatus (the hydrqpljor^ographJ whereby thejbone 
of the ureter may accurately He measured, Aluch of our know- 
ledge of the behaviour of the ureter under various conditions has 
been derived from investigation by this instrument. 

Ihe action of drugs on the uterus m pregnancy is of interest. 
Until about the thirty-_eighth yveek the uterusjs passive, that is 
it has capacity for relaxation and distension, while the tone and 
contractile power nre minimal. During this period the oxytocic 
principle of the posterior pituitary lobe is absent. Just before 
term the uterus becomes sensitised to the action of this substance 
Ipitocm), but after the first few days of the puerperium the uterus 
agam becomes insensitive. 

Running parallel to these uterine changes we find, as we shall 
describe later m greater detail, that the tone onhe urctcr.vafies. 
The action of lustaminepn the uterus in labour is to cause a tapid* 
strong but short-lived series of contractions (Bourne and 
tfutn (10) ), while Gruber (H) finds that dilute histamine also 
causes an increase m ureteric peristalsis. Our present knowledge 
suggests that uterine activity in pregnancy and labour is indirectly 
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based “upon the a vailabi l ity of, cestrone- in-^the- body, and it is 
probable that nretericjone Js^alsq governed by.tlie same epdocrine 
mechanism. 


Post-mortem Examination 

The most frequent and striking change to be obsei’ved is 
djlatotipnj^ clu^flXjQf-*theL.jaght«.urgtgr. TJiis is also true in 
toxaemia, and the most extreme degree of dilatation that ve 
have seen, occurred in a woman dead of eclampsia. Baird finds 
that dilatation was noticed on the right side jn_j5J)% and left 
side, .in 40-6% of primigravidae, and" in 25-7% and 17‘8% 
right and left, respectively, in multiparas. The_ dilatation ^begins 
fr om th e third m onth and is well established by the middle of 
pregnancy. The*pelvic brim is a nodal point of importance, for 
in most c ase s the dilatation involv<?s. only. the abdominal portion 
of the ureter, sug^sting that it suffers a real pressure at this 
level. Wliere.j;lie-pebdc,.partJs_diJated. the obstruction probably 
lies in the excessive hypertrophy of the ureteric .sheath around 
the terminal portion. Mmy pyelograms show kinks of the right 
ureter below the renal pelvis and immediately above the pelvic 
brini. The> are found post-mortem to bc"~orga nic st ructu res 
having some depositions of^fibrous_tissue which maintain the 
deformity. If pyelitis lias been acutg and-prolonged, the fibrpus 
tissue may....be sufficient to ensure permanent distortion, but 
normally, where no infection has been present, they disappear 
some weelcs after delivery. 

A ureteric kink is not obstructive t o the passagejof fluid, though 
it may interfere with the smooth passage of the ureteric wave, but 
if particulate pus engages in a kink it ma y cause obstruction and 
.pain of the degree of renal colic. 

Ureteric kinks, therefore, may be important if infection is 
present as a cause of obstruction to purulent urine, tending to 
increase the retention and infection, and also to produce severe 
pain (see Pigs. 2, 3, and 4). 

All the evidence supports the view that there is direct pressure of 
the g ravid uter us qn.theoireter. chiejfly^^the right, as it c ros ses the 
p .elvic brim . Pressure can be demonstrated post-mortem on women 
vho have died undelivered ; it can be inac^jedby'-direct-pressure 
on the abdominal wall, and is more likely to occur in primigravidai 
with" firm abdominal walls or in cases of incre ased in tra-abdominal 
pres sure from any cause. It is ji^]i§.ved by relaxation of the psoas 
when the thigh is drawn up, by Ijdng on the left side, by passing a 
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catheter to a point aboyejhe pelvic brim, and by ev acuatio n of the 
uterusT But mild or moderate pressure alone is insuflicicnt to cause 
^atation. A moderate rise of pressure'in the’uieleT stimulates 
a stronger and faster peristalsis, and in gjTiiecologieal conditions 
where the ureter may be compressed just as much as by the 
pregnant uterus, dilatation may occur, but is much less common. 
In addition to pressure there jsjhe change peculi ar to preg nancy^ — 
ptoriy, which, when combined with obstr uction to th e.outflo^at 
t^ brim i all ows dilatation , e longatio n, kinkin g, stasis.and ipfeg^ 
tion. In this combination and sequence we can see the reason 
for the genesis and frequency of pyelitis of pregnancy. 

Ureteric Stasis 

As we have described, the resul^pflpressure^ondjitonjiis s tasis 
of the urine between the kjd^y an d the p elvic brim. The upper 
ureter forms a kmcTof reservoir into which urine is poured at the 
top, and from which it escapes past the obstruction at the brim 
into the pelvic portion of the ureter and bladder. 

The first to investigate the condition of the upper ureter in 
pregnancy by pyelography after injection of iiroselectan rvas 
Schumacher (12). Gremmc repeated and enlarged his work and 
showed by n series of X-ray photographs both dilatation of the 
upper ureters and stasis of tlie urine. The delay in jJUtput_>vas 
fibl'due^o loss orkidhey function (since be chose for investigation 
those women who had normal kidneys) but due to changesjo-tbe 
ureter. All the dye was excreted in t hree hour s. From the 
s^ond to the fourth month of pregnancy n£ changes were observed. 
From the fiftli to the tenths months there was always noted a 
marked dilatation of the upper ureter, in 25 cases on both sides, 
inU cases on the right only, and in 8 cases on the left only. By. 
chromocystoscopic examination Gremme found 25 cases of delay 
from ten to forty minutes, out of 3i examined. Of these the 
great majority were on the right side, and only 3 on the left side. 

But correlating the two methods of examination, he show'ed 
that there w as n o necessary association between^dilatatjon (or 
atony) and sta^. The 33ay’ of the ureteric stream’ is part of an 
entirely altSed, but normal, secretotf iriechanism, foui^ orily in 
preg nancy and the puerperium. One of the results, as witnessed 
BjTthe cystoscope, is much longer intervals betiveen the “ puffs ” 
of urine and the greater volume of each individual “ puff.” In 
passing we may refer to some important practical points in 
mpqystpscopjii.. examination, After injection of 5 c.c. o f 



57 


PYELOGBAPHY 

of indigo-c atmme; dye should he clearly visible in the 
ureteric, efflux, withi n live minutes. If the renal function is 
normal any delay is due to the upper ureter being dilated to 
form a kind of secondarj' bladder 6r reservoir. Normally, the 
ureteric p eristal sis ejects, .urine into the bladder about ^ times a 
minute, but during the latter lialf of pregnancy there may be an 
interval of from fiv e to fif teen rninutes betwe^en the.!! puffs.” One 
of the noteworthy features is th^jrregularity both, hi jrequency 
and quantiti'~ of the “ ejects.” " " 

The paristajlsis. may* obviously be strong .and.,vigorous, or the 
ureteric orifice may appear to be actually “ incontinent,” so 
that urine can be observed leaking continuously into the bladder. 
Great delay .and “leakage ” generally mean-atony and are found 
in oases of a.cute pyelitis. A good demonstration of the reservoir- 
like condition of the right ureter is provided by the effect of 
massage over the right ureter about half an hour after indigo- 
carmine has been injected. If during a long interval between the 
“ puffs ” the ureter,. be_ magsaged down wards a continuous flow 
can be observed through the orifice until the ureter has been 
emptied. During cliromocystoscopy it is essential to watch the 
orifice for a considerable time to be sure of the conditions, owing to 
the great irregularity of efflux. The.grad ual passage of a ureteric 
catheter wiU empty the various parts of the tract. For example, 
theirelmay be a gush of urine immediately after it enters the ureter, 
or not until it has passed above the pelvic brim. At this position 
of the catheter eVe it drains the usual ureteric reservoir, from 
which the gush is obtained — up to as much as 25 c.c. ivithin three 
minutes. 

The c ath eter., will alsq..,feeLthe kinks ; in fact, there may be 
resistance at the level of the pelvic brim, and it may be impossible 
to pass it above the upper kink into the pelvis of the kidney. 

Pyelography 

X-ray examination of the ureter may be done either after 
intiayenous injection of_20_c.,c^ o^urosjslectan B or by injection of 
an opaque fluid (12 % sodium iodide) tlirough an ureteric catheter. 
The former is^easierj safer and_more„“ physiological.” Rapid, 
even normal action of the renal pelvis and ureter may not 
allow enough of the dyed urine to occupy all the tract at any 
one moment to give a satisfactory shadow, but during pregnancy 
the usual stasis ensures that at least the upper two-tfairds of the 
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ureter contains a large amount of urine for comparatively long 
intervals. 

The pyelogram will show us the time of appearance of the 
shadow fiTthe renal calyces, the sitej>f_the,uretericdUAtption, and 
the ^sence of kinks and displacement of the ureters. It will also 
shos^Ke existence of the compression of the ureter, if, during the 
phase of dilatation, say at the sixth month, the patient is turned 
over to the left side. By the alteration of position the uterus falls 
away from the brim of the pehus and relieves the pressure on the 
ureter, which quickly empties itself, 

I Baird sums up the changes in the ureter during pregnancy as 
learnt by the various methods of investigation, as follows : 

“ There are considerable TOriations in the changes both in different 
primigravidc, on the two sTdes, at different times in pregnancy, and 
In women of different parity. In general, the changes arejnostjnarked 
In primigtavida; and on the tight side, and least marked in multiparas 
and in the left ureter. The series of changes in an average prhnigravida, 
> , in the right ureter, is that at the second month there is some delay in 
excretion and irregular action of the ureter due to reduced tone. 
^ Birring the third month there is a recovery in tone and increased rate 
of excretion. During the fourth month the tone is again diminished, 
1 • particularly on the right side, and'becomes progressively more obvious 
throughout the fifth month until the sixth. From the sixth month till 
term there is often a* recovery of tone with improvement in the rate of 
f excretion which, on the left side, may become quite normal just before 
' 1 labour. Ureteric peristalsis is regular during the later weeks, but 
despite this the right ureter may remain dilated and cause retention 
of urine within its dilated portion.” 


In a few cases the dilatation may be associated with spasm of 
the part immediately below the renal pelvis or above the bladder, 
but as a rule there are no symptoms unless infection , occurs. 
The condition of stagnation in the dilated portion strongly favours 
infection, and it is remarkable not that infection occurs as often 
as it does but as infrequently. After delivery the_diIatation 
disappears because jiressure against the brim of- the peliis is 
no longer jresent, but after tliree or four dajs the tone^ again 
diminishes coasiderably, reaching its maximum dutiiig_tlie second 
week. Ureteric tone gradually returns to normal durmg the 
following month. This jtueiyeral stasis may account for the not 
uncommon incidence of pyelitis during the second week of the 
puerperium. The^egree of atony after labour is proportional to 
that which obtain^ durmg pregnancy, and this applies also to 


the rapidity with^which normal conditions are established. 
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Diagnosis 

a rule there is no difficulty in diagnosis of a case of pyelitis 
•egnancy. The conibination of pain^in the right side, fever, 
use with pus, and Jn .the^urine establish the 

nosis. But there may be difficulty where tliere is pain only, 
xamination of the urine during the first day or two may 
al no pus or bacilli, and in the absence of this critical test the 
il tract may be overlooked. The site of the pain is often the 
it ilia c fossa, or, even more commonly, over the rightmreter 
nediately above the brim of the pelvis. It is less frequent and 
marked in the renal region, which is a reason for failure to 
ognise that the pain arises in the renal tract, and for a mistaken 
gnosis of appendicitis. 0 ! » 

The site of ma3dmum_ tenderness corresponds to the location 
pain and is usually e.licited acutely if the tips of the fingers are 
essed alpng.the.cpur^se of the ureter immediately above the brim. 
While it is quite true that actual pyelitis may be absent, yet 
ijn^may arise in the renal tract apart from infection, due to 
lasm^pf the ureter, tension of the dilated portion of the ureter 
3ove the pelvic brim, or to partial obstruction caused by Idnks. 
simple test is the passage of a catheter into the right ureter, 
ain due to these causes is immediately relieved and also, in 
ases of Severe pyrexia due to pyelitis, there is a rapid fall 
1 the temperature and improvement in t^e pain. But while 
lain is often instantly and completely abolished by the direct 
elief of obstruction by passing the ureteric catheter, it may be 
.ensibly relieved by any measure which will reduce the pressure 
of the uterus on the ureter. The patient will sometimes instinc- 
tively draw'pp the riglrt leg'tqr^eve the pain, as by so doing she 
softens the consis^tehce of the psoas muscle and so reduces the 
counter-pressure J)n-.the, ureter against the uterus. If ^e turns 
on Jier.Jeft-.side, especially wJiile the uterus is yet not too large to 
fall away' to the left, the pressure, wiffibe relieved, the ureter will 
empty, and the pain will disappear. But the surest and most 
satisfactory test is to pass a ureteric catheter whereby the dilated 
ureter can be entirely emptied. Relief of pain is almost imme'diate- 
a reaction which is very* strong eiddenee of the reality’’ of 
obstruction combined with atony as a cause of dilatation, stasis 
and pain. 

Treatment 

The importance of pyelitis of pregnancy lic§,in-the*immediate 
, though not common possibility .mf^extensio n of infection to the 
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_renal .tubules — pyelo-nephritis, and the temote-ilsk_o f _ fibr qtle 
changes in the lireTer especially at the pelvi-ureterie junction and 
at the level of the btim of the pelvis causing obstruction hydro- 
ureter and hydronephrosis. 

The risk of these later complications depends both upon the 
intensity of Jnfection or upon the long duration, of_ a milder 
infection. 

It is therefore imperative to treat every case of pyelitis not only 
as an acute illness which must be relieved as soon as possible for 
its immediate disability, but also as a prophylactic measure 
against immediate extension to the kidney and later fibros'is and 
obstruction. 

As the disease primarily depends upon s^s|s„p£„urine in the 
ureter followed by infection, the general principles of treatment 
must be to relieve’ tKe stasis fay establishing or encouraging 
drainage and disinfection of the.urmc.by drugs. 

Drainage can, where urgently necessary, always be secured at 
once by passing the ureteric catheter, except in a few cases 
where the catheter cannot be made to pass a pronounced S-shaped 
kink at the pelvic brim, -It is not often, however, that ureteric 
catheterisation is necessary, hut wherevcrL.th&..iemperature is 
high and persistent, in spite of re^ in_bed and other treatment, 
the stagnant urine should be drained by the ureteric catheter. 
The ureter can be encouraged to drain itself by lying o n the le ft 
side in bed and drawing up the right Jtliigh, whereby the pressure 
of the uterus is parlly^femoved and the firm consistence of the 
psoas muscle is softened. 

Dismfection of the urine by specific drug treatment will be 
described in detail in the following sections. 

There hav-e been great advances in treatment since the davs 
when the utmost that could be done was to give ^kiilising doses 
jof potassium citrate. Progress has been founded on observing the 
capacity for growth of Bacillus cnli m urines of different pH. In 
a medium of acidity greater than pR 6>5 (i.e. below 5'5) the 
microbe^is.kiiled, and recent treatment has depended on a method 
by which the pR of the urine could be_reduccd to 5 -3 or lower. 
The ketoggnic-iiiet was introduced in T931 by Clark and 
Helmholtz (4). By reducing,each .element of. the diet e xcept fat 
to a minimum, a condit ion of ket osU is produc ed by which'the 
pH of the urine can be reduced to five, or even less, in favourable 
cases. This method of acidifying the urine is successful in 
^Isterilising^it in seven t o ten da ys, but there are many failures 



TREATMENT , 


61 " 


due to the impossibility of rendering the urine sufficiently acid, 
even by the most rigorously strict diet. > Fuller (5) was able 
to show that the bactericidal principle in the urine is 
p-hyffioxybutyise_acid7but attempts to produce the same results 
By the adniinistration of this acid failed because it is too rapjdly 
oMcli^^in tlie blood. In 1935 Rosenheim (6) introduced mandelic 
acid (CoHi.dlOH.COOH) which, by escaping oxidation, is 
excreted xmchanged, and thus reduces the xirinary pH when 
suppl em ented by^amippnium chloride. This method of treatment 
has proved strikingly successful, though it is, unfortunately, 
pecul iarly unpleasant for the patient. In 1936 Huber published ' 
a report on B. coli infections of the urine successfully treated by 
sul phan ilami de, and still more recently Kenny, Johnston and 
Haebler (7) have shoxm the striking success which follows the use 
of this drug. It acts quicldy in three or four^ days, and is Jess 
unpleasant /or the patient." 

During preg nancy, hoxvever, no method of treat men t is likely 
to eradicate the mfeetion pennanently. Indeed, wliensyer 
there is a p ersi sting c ause of infection, as, for example, in 
(^Iculous disease, tubercle or hydronephrosis, xio amount of 
chemical sterilisation of the urine will' effect a permanent em'e. 
During pregnancy the atonic and obstructive dilatation of the 
ureter will provide a condition of stasis or ureteric retention 
of urine which will provide all the requirements necessary for a 
clu-onic' or recurrent infection. It may be possible by mandelic 
acid or sulphanilamide to reduce very greatly^, or temporarily 
abolish, the infection, y’-et should the ureter remain in a dilated 
atonic state it is almost certain that infection will appear in the 
urine again before deli'^ery. Occasionally a cure may seem to 
persist right tlxrough pregnancy, but this is an exception. It 
can happen only in those patients, such as multiparas, wdiere the 
degree of dilatation is minimal. 

After delivery the conditions are different. Now there is no 
obstruction, though atony mayr persist for a month or more. 
Tlie action of mandelic acid or sulphanilamide may be complete 
and permanent, despite an atonic (though non-obstructive) 
dilatation, provided that a quick circulati on of u rinp through the 
dilated portion banJiepbtained^By 'actTve diuresis. 

. Tris always desirable to i ncrease the Jntak e..pf fluidjduring the 
treatme nt of pyelitis, but xxhere there may be a dilated urebS’, 
as before and after delivery, tins is specially important. Un- 
fortunately it is, not compatible with treatment by'" mandelic 
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odd and its derivatives, since in the presence of free diuresis, a 
sufBdently loiv_pH is beyond attainment. 

Diirin g jrggnancy little more can be expected than to hold the 
disea^in chech by o ccas ional chemical disinfection of the urinary 
tract by one or otiief drugs just mentioned, combined, when 
possible, with a larg er duid intake and avoidance of all fatig ue, 
constipation ahHlSong aperients. 

The great majority of all cases are comparatively mild, but here 
and there meet with a patient who is gravely ill with a high 
temperature and all the other features of severe bacterial toxemia. 
It is probable that in these patients there is almost complete 
obstructive retention, combined with a virulent strain of infection. 
Here there is a real danger of pyelonephritis, and it is essential 
to treat by draining the ureter by means ofji ureter ic c atheter. 
Relief of the retention is almost immediate in its e?fect, not only on 
the pjTexia, but on all the symptoms. In all such cases of acute 
illness it is almost certain that there must be some extension of 
infection into the renal tubules, but in the severe cases it reaches 
the degree of actual interference with the renal function. Traut (2) 
advises that the most reliable test of this is the figure of the 
total non- protein nitrogen of the blood, which should always be 
estimated in any case of doubt. He also suggests that ifjioth 
kidneys ate definitely infected, as shown by a rcaLinEJceas^n 
T^.P^., the uterus should be emptied. Opinions must differ 
dnllius point. 

Against tliis measure we must mention the risk of nteriiw 
mfection in a case where there is an acute and purulent uTfcction 
in close proximity. We recall a case in winch the patient died after 
delivery from a generalised infection. ATurthcr difficulty is that 
induction, of abortion tends to be verj^slow^ or even a failure, 
by reason of the inertia of the uterus in, cases of pyelitis. Wlien we 
remember the probable endocrine origin of the cause of ureteric 
dilatation we can appreciate that this very condition could also be 
regarded as a cause for a similar uterine atony. Great delay in 
evacuation of the uterus, after some kind of intra-uterine inter- 
ference, is an added cause of anxiety, for while the urinary stasis 
and infection is still unrelieved the uterus now is also liable to 
infection. 

k greater ciifiicufty ‘is fnat aDorfiqnjs^considemlJt js 

always at or after the jlfUi month^ a'time when theloetus is large 
enough 'to be impossible of removal at one operation (except 
‘'V hysterotomy). Therefore it is questionable whether it 
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is good treatment to e%'acuate the uterus for even very severe 
pyelitis. 

In the ureteric catheter, -which may he or 

tliree days and repeatedly inserted jf necessary, combined "with 
mandelic acid or sulphanilamide, we have a method of treatment 
without danger and certain to relieve all acute risk to the kidney 
for the time being. After the seventh month there is a tendency 
to improvement in the tone of the ureter and the stasis of tlie 
urine, with consequent reduction in the severity of infection. It 
may be possible, therefore, to tide the patient over the dangerous 
middle period of pr,egnancy until there is a natural alleviation 
of the ureteric condition. The severe eases are always a great 
anxiety and must, sooner or later, raise the question of abortion. 
It seems a rational and radicalty curative measure, but it also has 
its dangers and anxieties, and, for the most part, -n e feel that here 
also it is "ivise to obsenm the general rule : treat the disease and 
leave the pregnancy alone. 

Mandelic Acid. The use of this drug and the original ketogenic 
diet has been largely supplanted by ^ilphanilamide or sulpli- 
athiazole. Ho-^veA'er, -u-e retain the on'ginal description of the 
ute of mandelic acid as there are a number of varieties of coli 
infection -which are not touched by the sulphonamide group. 
When mandelic acid ,was first introduced, it wqs, given, with, 
aj^ioniura^uhloride to eusure^sufikient„iu:mary,.,acidity. Since 
the early days it has been chemically combined Avith ammonium 
cldoride and sold under various trade names. In this form it is 
pleasanter to take than the original acid and salt. 

The chief points in the technique of the treatment are to 
mamtam^compIete,,reguIarity„of dose^^q that none is omitted, 
m?3*”to restrict. the daily intak e of fl uid. to..2„pints .or Jess. Unless 
the fluid is severely restricted it is impossible to reduce the pH of the 
urine to 5'^or less. Above this figure the acidity’’ is not sufficient 
to kill the organisms. The pH shquldjbe,estimated„eaeh mprning 
to check the efficacy of the treatment by adding a feyy^jdrpiJS,pf. 
methyd redjor universal indicator (B.D.H.) to Jmlf,^aj:est;„tuhe.r)f 
urliie. The colour table on the label of the bottle gives the figure 
of the pH. 

Sometimes it is impossible to reduce the pH to 5*3 even bj’’ the 
Strictest regard for the conditions of the treatment. In all such 
cases suspect J:ha-preseiice„of H. jjro/cits wdiich^byjts capacity Tor 
yffitting urea into ammonia can alkalise.the urine and so neutralise 
pandf the acidity'^ produced by>- the mandelic acid. If it is difficult 
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to keep the pH down, reduce_the_iIietfls-fac,as.p055ibIejQ„a non* 
prot ein v ariet}’^ in order to diminish the excretion of urea, and 
increase JatT relative tq^carboJiydrates. The commonest error is 
to overlook the essential importance of restricting the fluids to not 
more than 2 pints of all intake (soups, tea, etc.) in twenty-four hours. 

Complete failure to cure by mandelic acid properly administered 
or immediate reappearance of mfection after the course has been 
completed, is probably due to a complicating organic condition 
such as calculus or tubercle. 

Rosenheim’s original recommendation in 1935 was to prescribe 
the following mixture ; — 

R Mandelic acid . , . S grams 

Sod. bicarb. . . 1-6 „ 

Aquam. . . . ad 3! 

R Ammon, chloride . . . .1 gram 

m a cachet. 

A dose of 1 oz. of the mixture is to be taken four times a day 
together uith eight cachets of ammonium chloride daily. All 
fluids are to be restricted to not more than 2 pints. 

The pH of the urme must be examined every morning b}' the 
indicator (niethyl-red) to ensure that a sufficient degree of acidity 
is being mamtained. The treatment must be maintained for 
Jen to fourteen days, but in a favourable case the urine may be 
sterile in less than a week. Majidelic aci d is mi ldly irritating to 
thejddney. Sometimes hya line. an5^a nular^ 5ts..apdjed_ blootl 
Cel ts are found in tlie urine, but they always disappear a few days 
uTler Cessation of the treatment. The chief value of mandelic 
acid therapy is after labour when the ureteric conditions return to 
normal, and parliciilarlyj'or cases resistant to the sulphonamidcs. 
No longer is the obstructing pressure of the uterus acting on the 
ureter, and a short course of treatment can be relied upon to cure 
the patient finally. 

Sulphanilamide. A great advance in the treatment of pyelitis 
due to cohform infections has been the use of sulphanilamidc and 
allied drugs. It is usually possible to sterilise the urine within 
four days. Of the three drugs, suIjjhanllamiKle,' sulphyiyridine 
(M. and JJ. 693) and sulphatl^zole (760) the best results and the 
least toxic eilects io5!ow l^e use o! sulphanilamide and sul- 
phathiazol. Sulphapyridine js more toxic jiT adequate doses of 
1 gm. thrice dally. SuJphathiazol is nine times more potent against 
the organism in vUro than sulphapyridine, but it is absorbed and 



^cfeted more rajMdiy and -therefore not so easy to inamtam in' 
high, blood concentration. Its excretion in crystalline form may 
lead to renal irrit ation and iisernat uria. but free fluid s and sodium 
bicarbonat e dram) given between meals reduces this tendency. 
In Fig. 5 we give a diagrammatic sclieme of the result of treating 
a case of puerperal infection by B. asiaticiis, showing complete 
sterilisation of the urine within three days. Not only does the 
urine become sterile, but symptoms disappear within forty-eight 
hours. Recurrence of bacilluria is liable to occur during preg- 


nancy, but Kenny (7) claims that she has not had a puerperal case of 
recurrent illness or symptoms, and after delivery the cure seems 


complete. P.c rsis tent... failure or i mmed i ate r ecurrence is due 
either to some important causal conditions beii^ present and. 


;Tab. 8uir«AKii,A3iii5E if tdB (total 45 grains ^ 3 grms. daily) given Ijcm 
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periiaps, unsuspected {e.g., calculus, tubercle), or^lo.^a-.strairL^of 
^ectJpn3:hicb,isjiQt,susceptible to^the,action.,of sulphanilamide. 
Not allsttains of the coK group react equalty well, some coliforms 
‘ and . streptococcus foecalis arc completely resistant. Both cases 
' of infection by these organisms often respond well to treatment 
. by . one of the mandclic acid derivatives. Sufficient work has not 
yet beem done on the selectivit}^ of the sulphanainide group -ih 
the . treatment .of urine infection. 


Relation of Pyelitis to Toxaemia 


\ ;\:For years; there h been speculation on the possibility :> of, 
pyelitis as an antecedent to pregnancy toxaemia. On the surface: 
: ; it seems a f ea'sohable^ assumption that p^^cUtis of suffieient 
j^^raiipnittight, by^extension into tlie tubuksjrfThe kidney,:s^^^ 
. namage'themthaKthcir secretory/efficiencv becomes.perman'entlv- 
. r:, ‘v,.. ^ 
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impa ired. There have been many attempts to relate the sequence 
of toxfemia and pyelitis either in the same or a subsequent preg- 
nancy, Peters and others have rev'ved the discussion (14) and 
argued that there is a clear association between the two conditions. 
Be finds that of 820 cases of toxEcmia, 18% had p reviously 
suf fered f Ton>,pyelitis _or pyelon ephritis, and^f 93 pati«\?s who 
Imd pyelitis 26% had hypertension or oedema or both before 
delivery'. Other wTiters also have found a fairly close association 
between pyelonephritis and malignant hypertension. 

It is probable that a severe condition of pyelonephritis will 
cause some irry>arablftdamag£j:DjJ[ie.tidneys, by which ex creti on 
ge nerally i sjreduced and albumin all owe d tq_p3ss. But the very 
large majority of all urinary' infections in pregnancy — “pyelitis 
of pregnancy “ — are mild and do not ascend the renal tubules as 
judged by impairment of secretion, retention of urea in the blood, 
or general seventy of symptoms. Here and there we meet an 
exceptionally severe case of urinary' infection in which these 
clinical features are obvious. It is such cases that might be 
expected to break down under the stress of pregnancy by showing 
an increase in tension, oedema, defective nitrogenous excretion, 
and albummuria. But even here it is questionable whether the 
clinical condition is one of true pregnancy tox®mia (“ pre- 
eclamptic toxaemia ”). It is more likely to belong to the group 
now rather vaguely’ called " chronic nephritis which mvairiably 
shous an exacerbation of symptoms during pregnancy'. 

Mussey and Lovelady (15) have reviewed the evidence and 
recorded their own experience. They point out that several other 
writers can. find no association of the two condiUons. 

Tlie general mcidence of pyelitis in pregnant women is about 
2% (Jlayo Clmic) though some observers And bacilluria in a higher 
percentage. Mussey' and Lovelady set out to answer the questions ; 
(1) whether toxiemm developed during the course of pregnancies 
complicated by pyelitis or in subsequent pregnancies under their 
supervision, and (2) bow many toxiemia patients had had a 
previous attack of py'elitis and how many had py eUtis during the 
pucrperium. The usual clinical criteria were applied to deAne the 
tUseases commonly’ known as pyelitis and toxaimia. The answer 
to their questions are ; (1) of the 117 patients suffering or who 
had suffered from pyelitis (92 in pregnancy and 25 in the puer- 
perium) 8 dev'cloped acute toxemia (2’5%), which is a figure 
similar to the incidence of toxieraia in all pregnancies ; (ii) of the 
1C3 cases of acute hypertensive toxiemia, none had pyelitis before 
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the first pregnaBcy, but in 6 of the 163, pyelitis developed during 
the puerperium. Again the incidence of 2% corresponds to the 
liability^ of pyelitis in all pregnancies. These workers, therefore, 
conclude that “ acuJtA„pyelitia-.of-pregnancy«is,rarely«either the 
indirec t or direct cause_oL,acute. hypertensive tox^mia^ which 
arise Jn the coursepf pregnancy.” 

^ Prognosis 

The large maj orit y of all cases of pyelitis of pregnancy and the 
puerperium re cover com pletely, without risk of subsequent 
attacks, especially under modern methods of treatment. Severe 
and continued pyrexial illness is liable to be associated with 
extension of infecti on to t he kidney, as we have already described. 

It is probable that there may also be l ater se quelas. The function 
of the kidney can be impaired permanaitly, with the result that 
the reserve of the kidney is reduced. 

During normal life this need not be veiy obvious, but a 
subsequent pregnancy may cause a strain on a “ low reserve ” 
kidney and that form of albuminuria usually described as “ clrronic 
nephritis.” 

,We have already stated that in most normal women the 
dilatation and atony of the meter duiing pregnancy disappears 
,^Yithin.a month or^^sojifter^deliyery. In some the non-pregnant 
conditions are reached within ten days, but in others the involu- 
"tion may not be complete in two months, and it is possible that, 
even after completely normal pregnancy, the ureters and renal 
pelvis may occasionally be subject to some degree of permanent 
dilatationi 

The subsequen t state of the ureters, is,Jioweyer,^very.diffemrt 
w here the patient has suffered jfrqm,,pyeliti'?.„d.uring 4 rregnajipy 
and-the puerpSnuh. “^IcConnell and Gray (16) after pyelographic 
examination of 28 patients who had had moderate or severe 
pyelitis during pregnancy (22 cases) or the puerperium (6 cases), 
reported that morbid conditions of th e re nal .. pehis _and ureter 
^ c,guld„bejCoundjis long as fo urteen yea rs a fter the .febrd e atto cF.' 
They found normal pyelograms in only 2 women, 1 after five , 
months and 1 after five years. The remainder had some degree 
Of dilatation in 17 of whom it is described as moderate or severe. 

In 2 cases there were calculi, and in one, very deficient secretion. 

Clinically these patients showed varying sj'mptoms. Nine 
women complained of no trouble, but the rest had backache and 
pains in the left or right side. It is possible that some of the 

3—5 



fls 


PYELITIS 


patients whom we see long after deliverj' complaining of vague 
pains in the side and bach, even though the urine may be normal, 
are suffering from some degree of tract dilatation whicli first 
appeared during pyelitis of a previous pregnancy. In hospital and 
other clinics, patients complaining of pain in.the backhand left 
side,are usually dismissed as suffering from “ cmjcitls,” cpnsjdjra- 
tion, an orthopaedic, lesion, or ev^ prolapse, but in the light of 
much recent investigation of the condition of the kidneys and 
ureters after pyelitis, it would be well to investigate these patients 
by intravenous pvelogram. 

Jacobi (13) also describes permanent changes in that part of 
t he u reter above the point of compression at the pelvic brim. 
The normal atony and dilatation disappears in nearly every 
svoman after the puerperium, but if a prolonged and severe 
infection has been present the dilatation may he permanent by 
reason of destruction of_the muscl^or neuio-muscular mechanism 
of_the ureteric wall and deposition of scar tissue. He calls this 
condition a “ fixed pregnancy atony of the ureter,” It is 
important because normal peristalsis is impeded, and ureteric 
retention of urine and chronic infection are the results. 
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CHAPTER V 

ANAESTHESIA AND ANALGESIA IN OBSTETRICS 

HuriisG the past few years there has been a great increase 
ill the amount of attention paid to this subject. Doctors are 
interested to find out the best methods of producing analgesia 
or — at least — amnesia, and membei's of the laity are insistent 
to know what steps are going to be taken to ease their pains. 
Every parturient woman now expects something to be done for 
her relief. 

In the past it has been customary to administer some mild 
sedative as soon as labour has become definitely established, the 
cervix is beginning to dilate and the woman is commencing to 
feel some distress. For this purpose potassium bromide gr. 15 
and chloral hydrate gr. 20 are widely used, and very rightly so 
j even by niidivives. It is still ‘one of the safest and best things in 
their hands. It also has the advantage that the dose can be 
repeated as desired and it may possibly aid the relaxation of the 
cervix. Until recently the majority of doctors have also been 
content with this or some similar combination of sedatives, 
perhaps including in the mixture Tinct. opii. but other and 

stronger drugs are now in general use. The more conservative 
among us may still prefer to give chloral and bromide in the verj' 
early stages and thus to delay the use of the more powerfubweapons 
until some hours later when a greater analgesic effect may be 
required. Those who are of this mind must particularly remember 
the danger of givuig morphia too" near the time of delivery of the 
foetus. 

When we consider the various drugs other than chloral and 
bromide which are at our disposal it wiU quickly be appreciated 
that the only true analgesjp_s_are opiiun and its derivatives. Idlest 
of the others actlargely as hypnotics. It is for this reason that 
the combination of morphia with something else is so widelj’' used. 
For thereby analgesia, reinforced by amnesia, is produced. 

Rut morphia has a depressant action on the child s respiratory 
centre and must never be given within, say, three hours of delivery. 
Also it is generally considered to delay labour, but this is open to 
doubt. It has been shown by Bourne and Burn (1) that morphia 
i ncre ases .the^inter vals between _the_utcrin_e, contractions but at 
the same time it lengthens the time over which each contraction 
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lasts. Theoretically therefore its use might diminish the duration 
of the fi rst stage. It certainly gives relief from the pains and 
longer re^rUetween them. Fig. 7 is a graph of intra-uterine 
pressure changes, or in otlier words, labour pains, before and after 
giving morpliia. The tracing was obtained by insertion into 
a parturient uterus of a small water-filled bag connected with a 
manometer. The rse and fall of the mercury column was com- 
municated to a witing point which traced its movements on a 
slowly moving drum. 

It is quite a common practice nowadays to give morphia together 
wdlb scopolamine, with or without the previous exhibition of chloral 
and bromide. The first injection is given when labour is really 
well started — say when the cervix is sufficiently dilated to admit 
the tips of two fingers. To produce reasonably adequate obstetric 
analgesia it is usually found that a fairly heavy dose of morphine 
and scopolamine is required, But it is tmwise to start with a 

«« < Kx/l ' ■■ ■■ SoT ' ■ /ja I «5T ■ — 

Fio. 7. 

big dose. Small doses can easily be repeated. Large doses, 
which in a susceptible patient are producing alarming effects, 
cannot be extracted. Therefore start with morphine gr. 
scopolamine gr. o’" ^''^n I'he effect of this will not 

become evident at first. But do not be tempted to give the 
second dose (in the same quantities) until aj; least one hour after 
J^ie first injoction. As an alternative to morphia, “ omnopon *’ 
is preferred by many in the dosage of gr. If it is desired to 
produce a deep effect, it is necessary To use big doses as, say, 
omno pon g r. _f, hyQScine gr, Again it may be emphasised 
that if such big doses are to be given it is a \vise precaution to 
give only half the above quantities at the first injection in case 
there be any idiosyncrasy to either of the drugs. If after the 
lapse of one hour no abnormal effect has been produced, the 
remaining half can be given. 

In nwvny cases this give such relief to the yratient to the 
first stage of labour that nothing else is required until the onset 
of c.\pulsivc pains. But in others, and particularly in cases of 
elderly primigrasidfe or in women with a protracted first stage. 
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csometiiifig iinore !is rei^uireS to give a sufficiently prolongea e&eci'.' 

; To this end some employ^as ari , Alternative to a bjg dose of murphia ' 
and scopol amine, morphia in smaller doses, gr. | to gr.'^Jg, hut 
, ^ren dhtramuscuiarly in solution in 2 c. c. of a 50*541 solution of 
.magnesium sulphate. It is claimed that the action of the morphia 
..is thereb}’ intensified and prolonged— also that by giving a f urther 
2 c.c: of the maghfi.sutnLmiIphate solution.XvIthout the. jnpirphia) 

'.a further prolongation of the effect is produced. This does not 
■ appear to work to the satisfaction of everybody, and therefore if, 

' as should be the case, it be our object to reduce for all women in 
. labour physical suffering, mental distress and fear of a subsequent 
labour to a minimum, the cases of slow dilatation of the cervix 
offer a ^eat field for the exercise of skill in bringing this relief. 
..^Here; for example, the technique of “twilight sleep” may be 
followed. It would be better perhaps to say a modified technique 
since it is usual no wada ys to. discontinue.the.scopoIamine injecHons 
s^h little time before the actual birth of the child-^^^' pfolongihg 
^enTto the actual tiine of delivery, the life of the child is generally 
/ 5^considered to be endangered. 

V. Morphia-Scopolamine Analgesia 

^ :It is remarkable that such things should happen but as recently 
‘ - as 1989 Schulze (2) argued that twilight sleep should be dispensed 
• with in most cases as it withholds from mothers the joy of having 
.’’•suffered for their children I Such views can be ignored. 

Iii the employment of a modified twilight sleep technique it is 
;:/necessa^"’ to give the first injection of morphia ,, gr. J and 
> Acbpolamine gr. before the mother is tired and before uterine 

: , action has become at all irregular. It must be remembered that 
. ‘ its effect : hardly' becomes manifest until the expiry' of fully a 
: ' quarter or even half an hour and that the effect of the injection •; 
.■yhas largely, disappeared after three, or at any rate four hours.- . ' r' 
.' . GriflSth and Goodal^3) consider that twilight sleep has been . 

unjusitly.-abuse^ deem it the “most effective 'first stage 
■•.,-;'treatmeht.” • .They postulate two' rules : (a) that the first, dose 
,;;‘ 'iiiust, be 'small aiid^that the repeat doses must be graded ' to suit 
h ; the . requirements • of each individual patient. , Their (suggested :>, ■ 

' ' initial dose is morphine gr, hyoscine hydrpbromide • 

" ' •, 'Atropm sulphate gr, ■ One to two hours .ja^r tliey giye^ their' • 

.'firsh repeat db^ the atrbpin may be.oredtted if’a deep . * 

' .r effect, is. requixed. / They , do, however, advise, at least\one dose ‘of ' 
' .atropin', despite its - unpleasant • effect ' on; causing •(d^hess of ■•the ■ •V',' V 
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throat, for in their vie^y it lessens the depressive effect on the 
foetal respiratory centre ; (6) tlie full force of the drug action 
must not he allowed to impinge on the second stage of labour. 

Should further analgesia be required after the effect of the first 
one or two doses of morphine and hyoscine has largely passed 
off, continuing doses of scopolamine gr. 5^5 are administered 
subcutaneously at about hourly intervals. After the second or 
third dose it is advisable to control the dosage by the employment 
of the memory test. The patient when awakened for a drink, 
or for an injection is shown some familiar object. If she is unable 
to recognise it, or is unable when next awakened to remember 
what she has been shown, the amnesia is of satisfactory degree. 
This is also shown by the patient being asleep between the pains 
and yet waking up and even appearing to be fairly alert during 
the contractions. But this appearance of alertness is deceptive. 
Subsequently she unll be found to have little or-no memory of 
her sufferings. 

It is unfortunate that all women do not respond to the treatment 
in the same ntarmer. Tremendous individual variations are 
observed. Some women will react perfectly', some will become very' 
restless and an occasional one, almost maniacal. In such patients 
the hyoscine must be stopped at once, In otliers, overdosage is 
indicated by an increased pulse rate and a slowing of respiration. 

In all cases certain precautions must be observed. Thirst is a 
common complaint and w'ater must be given whenever the woman 
is suflieiently aw'ake to drink. She must never be left alone, 
particularly must she never be unattended when poisonous 
lotions are^near at hand. For her thirst may' lead her, in her 
confused mental state, to drink these with disastrous effects. 
The bladder must be watched carefully, since the patient under 
** twilight sleep ** is unaware of any' desire to micturate and 
considerable distention will occur unless relieved, if necessary, by 
a catheter. 

The scopolamine injections may be continued over many' hours 
in a patient w’ho is responding well. Tlie intervals between the 
doses may, however, be progressively lengtliened as time goes on. 
But when the second stage has clearly started it is customary 
to discontinue the injections and to employ one or other of the 
Vkhalatvcw wwasftvctvcs wbitb astt vwmc psopcsly applvcaWc to Vbat 
stage of labour and which will later be discussed. 

Apart from the danger of o\ etdosage and the risk of some women 
becoming excitable and Violent as the result of the scopolamine 
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injections, all cases of twilight sleep ” have the disadvanta< 
that there is a l ess e ning of jUie, expulsive forces, thus leading 1 
an increased _forceps_rate and a consequent greater danger ' 
lacerations and perhaps of puerperal pjTexia. A further di 
advantage that must be borne in mind is that the child is fr 
quently suffering from depressiori of itsjregiiratory* centre- Bi 
in the vast majority of cases it will recover if kept stUl and war: 
and if it is given an ii^eetion of Ipbeleine jnto the umbilical veii 
the blood containing the injected alkaloid being massaged into tl 
foetal circulation by “ milking ’* the cord towards the child 
abdomen. Prior to this, of course, the ah passages must hai 
been cleared and oxygen must be blowing gently into the nasi 
pharynx tlirough a nasal catheter. 

Despite its oecasionallj* manifest disadvantages it will be gem 
rally agreed that morphia-scopolamine analgesia is of partieuli 
value in casQ5_of prolonged first stage consequent upon primal 
uterine inertia and in cases with a “ rigid cervix." A series < 
smaller doses, or of similar doses at longer intervals, will be four 
of great help in normal cases in sensitive or nervous women an 
should be much more generally employed than is now customary 

In spite of some criticism directed against “ twilight sleep 
and despite the fact that some of the criticisms appear to haA 
been directed chiefly against scop.olamine,- a few obstetriciai 
have found this drug alone of. great value in midwifery. It In 
been used in doses far largei* than those already described, F( 
example. Green-Armytage (4) has stated that it has no effect c 
the child, shortens labour and is m no way dangerous if there 
no toxiemia. He advises ^3-^ gr. every half hour for tliree dos< 
when labour has properly’ stai’ted. He then gives gr. evei 
t'p-q hours ; and of these usually Giree injections are required. I 
addition, a few whiffs of chloroform may be given if necessai 
when “ crowning ” has taken place. His contention that hyoscir 
does not adversely affect the child is supported by Stevens (5) an 
receives indirect supiiort from Clifford and Irx'^ing(6) in the 
article, which is more extensively referred to below. But it appea: 
to be a general clinical opinion (for which one can find but litt 
published eiddence) that scopolamine is dangerous to the ehil« 
Further evidence on this point will be of interest. 

The Barbiturates ‘ 

Much has been witten of the value of the various barbiturab 
— nembutal, sodium amytai, evipan, etc. — ^in obstetrics, b\it sini 
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the last edition of this book we have found that their_jiw_j[s 
be com i ng less and less gener al. This is probably because of their 
very* va riabl e effect s in di fferent patients. One woman may react 
perfectly. She will be quiet and practically asleep during labour 
and have no subsequent memory of any suffering. The next one, 
treated in exactly the same manner, may become uncontrollably 
excited. Furthermore, they can no longer be regarded as harmless 
to the baby — the c hild i s often born under the influence of the 
•drog and resuscitation may be difficult. In fact if a list were 
’“'compiled placing the drugs used for obstetric analgesia in order 
of their danger to the baby, morphia would probably be regarded 
as the most dangerous and paraldehyde as the least. And it is 
likely that many obstetricians would put the barbiturates near 
the morphia end of the scale. 

As already stated, t hese d rugs act as sppotifics, not as true 
analgesics, so that they act b y abolishing memory rather than 
by_jrelicving_pain. Griffith and Goodall ^3) further point out, 
that in view of this characteristic of their action these drugs may, 
in sufficient dosage, abolish a patient’s knowledge of the pains of 
labour but M to protect her nenmus sy:stem against the trauma 
of repeated painful afferent stimuli. 

Nevertheless, these barbiturates still find many advocates and 
a brief survey of the methods m which they can be employed, 
may be permitted. Their action is best empl oye d only during the 
%st stage of labour. When the second stage commences a change 
to one of the inhalation amesthetics is called for. 

Sodium Evipan. One of the great disadvantages of the 
barbiturates, to which reference has already been made, is that 
their effect is variable. This could to a large extent be eliminated 
by accurate dosage judged by the depth of narcosis produced. 
This accuracy can only be achieved by the intiavcnous admijaiS' 
tration of the drug fay a skilled amesthetist conversant with its 
effects. And tlie barbiturate which best lends itself to this method 
of administration is sodium evipan. A 10% soluti<m (l gm*. 
dissolvedjn JO cx. ofjlistified water) is useBTand small doses of 
2 C.C. are given at intervals, Samuel (7) adnses rather larger 
^oses. His initial dose is 4 to 5 c.o. given at about the time when 
the cen'ix is dilated to the size of a two-shilling piece. The 
repeat doses are from 2 to 3 c.e. given on the commencement of 
return to consciousness. He has given as much as 18 c. ,c. 
in all during a labour lasting thirty-six hours He also claims 
that sodium evipan doesj3ot„8ffect_theJjabies even when used 
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’ 'as; a-.;basal anWsthetic' .befox^e ‘0$^ 'section.-- feeivthat 
.,. ;mbst people; woiild not agree wth tbis -statement, ari'd -it is flatly •; , 

V; 'cbnteadicted'%^Holterman (8).^' • •- 

dPernocton is also-given by the intravenous route and must be 
.' givbn' yery slowly — at least one minute, better a minute and . a ' 
:.; , hall^'shpuld be spent over the injection of each cubic centimetre. 

It is put up of 2;2 C.C., and the dosage is about 1 c.c. 

..--.for each 80 lb. weight of the patient; e.g., a patient .of 150 Ib. 
f Tequires about 2i.amp6ules, as the maximum dose. The injection 
■ ’ should be given when the first stage of labour is well established, 

; , "and the duration of sleep is from two to four hours. If the patient 
awakens from the hyphosis and deliv^ery is not to be expected 
. for three or four hours, an additional 2-2 c.c. may be given. But 
-,,oh this occasion two minutes must be spent over the injection of 
, ' 'ieach cubic centimetre and the second injection must not be given 
;; Ibss than tlwee hours after the first. K;antz(9) ,has reported a 
Jr: number of cases treated on these lines, and Brammer (10) has 
: J^,; recornmended the combination of this drug with pituitary extract 
; j . to eliminate the weakening of the pains which temporarily follow 
the /givhig of pernocton. He recommends as the initial dose 
,;i ‘ 3 to 4 c.c. of pernocton intravenously, 1 to 2 c.c. intramuscularly 
.'.'■ . and 0-5 c.c. of pituitary extract intramuscularly. Additional 
Jinjectipns of 1 to 2 c.c. of pernocton mtravenously and intra- 
, museularly with 0-5 c.c, of pituitary extract are usually required 
after the lapse of three hours or more, . 

A new use has recently been suggested for pernocton, viz., to 
, replace , the preliminary morphine injection in twilight sleep, 

, / Claye (11) advises a minimal intravenous dose to produce a quick 
' amnesia which can be prolonged for many hours by judicious 
scopolaniine medication. It would seem to be a scheme deserving- ? 
J ; ; of extended trial. . . ; 

; Other drugs of the barbiturate series which have been tried.' : ' 

' , they do not. . y 

’';'..seem to have beengreat successes or to be particularly safe; .■..In,,:;-;; 
J cpinmoh'.TOth the other barbiturates they suffer from ,four^ ^eat >; '■ 
disadvantages':. (1) there is . specific „c, pun teraCtjye^idrugJih'Jc 

cases of Jbyef dosage, (2) the patient fosses about, during. eachJ;--.-',^ 
' >.,,{c,onfractipn,and heeds .constant, attention, (3) sloughs .mil form .if , ■ 
'.ahy, of -f he; driig’ 4s given , outside .the vein selected;; ; and the'J.rv 
■J ' • - .testlesshess .of' the pat^^^ during, a; pain imay tnake-this -very. ' 
. ' ';.■■■ :difficult’ f 9 Jayqfd, ' and (4) the intravenous method ‘of adihinistra-;".;:..;. 

' y.' tion is.quith uTishitatt for domesncjmidwifefy however, iriteresfing J . 
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and exciting it may be for expert anajsthetists on -whole time and 
salaried appointments in obstetric hospitals. 

If -n-e now consider the question of oral administration, we find 
that the barbiturates most commonly employed in this way arc 
nembutal, sodium amjdal and seconal. 

Nembutal is supplied in capsules of Ij gr. each and the 
initial dose is two capsules. Subsequently one capsule is giv'en at 
about tvo- or three-hourly intervals. O’Sullivan and Craner (12) 
advocate the combination of nembutal and chloral. When the 
cervix (in a primigravida) is | to ^ dilated they give 8 gr. of 
nembutal. Ten minutes later, chloral hydrate gr. SO in 8 oz. 
of a well -sweetened home-made lemonade is administered. 
Subsequent doses are nembutal gr. 1 J and chloral hydrate gr. SO. 
The first repeat ’* dose is given two hours after the initial one, 
and subsequent “ repeat ” doses everj three hours. In each case 
the nembutal must precede the chloral by ten minutes. As in 
the case of all the first-stage analgesics already mentioned, some 
form of inhalation amesthesia is required for the actual delivery. 
A closely similar method was vised with success by MaUinson (13) 
who claimed to have had only 3% of failures though restlessness 
of the patient is admitted ns one of the disadvantages of the 
method. His patients were found to need only whiffs of ether 
during the expulsive stage in the majority of cases. He stresses 
the jmints that morphia, hyoscine and chloroform ate all da-ngerous 
adjuvants which must he avoided and thinks that if nembutal 
and chloral only are used to produce analgesia during a labour, the 
baby will give no cause for alarm. Furthermore the use of civloral 
helps the analgesia and tends to reduce the incidence of excitement 
for which nembutal alone is often held responsible. Rosenfield 
and Dav'idoff (14) advise larger doses of nembutal than most 
people, and combine w'ith it rectal paraldehyde. They give 4j gr. 
as soon as labour is estabhslied and the preparatory enema given. 
Fifteen minutes later another 8 gr,, and this is followed by the 
rectal administration of C drachms of paraldehyde in oz, of 
olive oil. A pad over the anus and the inhalation of nitrous oxide 
is used to prevent the expulsion of the paraldehyde. Sometimes 
1} to 3 gr, of nembutal is again given if the paraldehyde effect 
passes off. During the expulsion of the child they recommend 
gas and oxj'gen. They admit majked restlessness in 7*83% of 
their eases, but claim that the average primiparous labour lasted 
only nine and three-quarter hours, while the average duration of 
analgesia and amnesia was eight hours. 
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The majority of ivviters would not approve of quite such large 
doses as these two advise, though Clifford and Irving (6) say that 
the average dose of pentobarhital (a synonym of nembutal) in 
their recent series of cases ivas 7'5 gr., while some received 9 gr. 
Or more. 

We have here an example of divergence of opinion among 
obstetric experts. It has already been indicated that the general 
drift of opinion seems to be awa) from the barbiturates and back 
to morphia-jhyoscine as the method of analgesia to be selected 
for the first stage of labour. But nobody can afford to ignore 
Irving’s opinion and he and his colleagues have been steadfast 
. advocates of the barbituric acid compounds. They state {loc. cH.) 
that it would appear from their figures that the general use of 
sodium amjdal and pentobarbital in their (Boston) clinic “has 
had no ill effect on the life of either the foetus or the new-born 
infant.” ’ Further they “ issue a ivarfling against the use of any 
analgesic containing an opium derivative ” though they spnietimes 
use scojiolamine or rectal ether as adjuvants to jientobarbital. 
The addition of scopolamine is said to give better results as 
regards obstetrical analgesia without exerting an imfavourable 
influence upon the infant at birth. So far tliis seems to be 
only an occasional addition to their barbiturate therapy and not 
yet to have become established as a routine. 

Sodium Amytal. Capsules contain ^gr. each. The excretion 
of this drug is less rapid than tliat of nembutal, and the hypnosis 
produced should theoretically be of longer duration if of ICvSser 
intensity. The usual initial dose is, 3 to 6 gr. with subsequently 
3_gii._^, required, i.e., usually at two-hourly intervals at first with 
longer intervals later, Colum and Bartholomew (15) recommend 
the combination of this drugjvvith paraldehyde and give 3 gr. 
at' about 3 cm. dilatation of the cervix. Half an hour to one hour 
1 later a second 3 gr. is given if all is going well, and Avithin half an 
hour of this 6 to 8 drachms of paraldehyde in an equal bulk of 
olive oil is injected into the rectum. 

Generally speaking, one hears little of sodium arnytal nowadays 
and one observes that Irving and Clifford have abandoned it in 
favour of pentobarbital (nembutal). 

Seconal is also supplied in J J gr. capsules and has been advocated 
for first stage analgesia. The initial' dose is ^vo capsules (3 gr.) 
and “repeat” doses of gr. can be given at one- to threC-hour 
intervals, according to the individual patient’s response. In no 
case of ordinary duration should a total dosage of 12 gr. be 
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exceeded. With the onset of the second stage it is preferable* 
■with this as -with the other barbiturates, to change to one of the 
gaseous ansesthetics. 


Paraldehyde 

Mention of tins drug has already been made in the above section. 
Its administration by the rectal route seems to be becoming 
increasingly popular, although it again is somewhat variable in 
its effects. It is given in doses of 6 to 8 drachms (aecording to 
the weight ot the woman) m 6 to 10 oz. of normal saline solution or 
fn 4 oz. of olive oil. This latter seems to be preferable as it 
diminishes the incidence of proctitis. 

If barbiturates are not being used, it is desirable to precede tbe 
paraldehyde by a hypodermic injection such as morphia gr, 
scopolamine gr. or 1 c.c. of opoicline in 2 c.c. of 50% 
magnesium sulphate solution. Such injections allow the adminis- 
tration of the paraldehyde to be delayed until its maximum effect 
is required, and they also assist the analgesic effect. 

One of the difficulties to be overcome is that of getting the 
paraldehy'de mixture sufficiently high into the rectum. Another 
is to prevent its expulsion. If the iiead is low in the pelvis great 
difficulty may be experienced m getting the rectal tube abo^'e the 
presenting part. But it is necessary that this be done if a successful 
result is to be hoped for. The injection should be given slowly 
and on its completion a pad should be kept pressed against the 
anus continuously for a short time and then at inter\*als if there is 
any sign of expulsion of the drug during a pam. In a satisfactory 
case there may be deep sleep for up to six hours and if one of the 
inhalation anKsthetics is used during the stage of delivery the 
patient may' have little or no knowledge of the confinement 
tlwQugh which she has just passed. 

Rectal Ether 

The development of this method of producing obstetric analgesia 
is primarDy associated with the name of Gwathmey'. For many 
years he made use of the combination of morphia and magnesium 
sulphate as a preparation for the ether, lie gave J or | gr. of 
morphia in 2 c.c. of 50% solution of magnesium sulphate at 
about 3 cm. dilatation of the cervix. He procured an extension of 
the analgesic action of the morphia by giving a further 2 c.c. 
of the magnesium sulphate solution later on if required. More 
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•ntly he appears to have substituted nembutal for the morphia, 
athmey and McCormick (16) have recently described their 
Jern teclinique in which nembutal is used as the basal 
esthetic and in which the mixture for rectal administration 
been slightly changed. It is now 

Ether, 2| oz. 

/ Alkaloidal quinine, 20 gr. 

Alcohol, 4:5 minims. 

Paraldehyde, 2 drachms. 

Olive oil, to 4 oz, 

le quinine is first dissolved in the alcohol, and the paraldehyde, 
her and oil are subsequently added in this order the mixture 
then sthred and strained. 

At the B.M.A. meeting in Oxford in July, 1936, Dr. Lloyd- 
filliams described het experience Vith a slightly different 
chnique. Early in labour she gave 30 gr. each of potassium 
'omide and chloral hydrate. When the patient became distressed 
c.c. of opoidine in 2 c.c. of 50% magnesium sulphate solution 
as injected intramuscularly. If no relief followed in twenty 
r thirty minutes rectal ether was given by gravity according to 
bvathmey’s old formula, viz. : 

Quinine, 20 gr. 

Alcohol, 40 minims. 

Ether, 2J oz. 

’ Olive oil, to 4 oz. 

she stated that the injection could be repeated after an interval 
of not less than four hours. 

It is claimed by Gwathmey that satisfactory analgesic effects 
are secured in 85% to 95% of cases, that the patient is more 
co-operative than in “ twilight sleep ” analgesia, that the instil- 
lation remains effective for two to six hours, that no ill-effects 
are produced on the chfid, and that forceps deliveries are decreased 
in number. Other w'orkers have not been so successful as tliis. 
Perhaps it is only lack of experience in the method which has 
led an occasional writer to report poor success in small series of 
cases. But the fact remains that other workers have notI>een 
able to reach the high level of success claimed by Gwathmey^ 

One word of warning is required. Gas and air or gas and oxygen 
may he used during the actual birth of the child, but chloroform 
must never be used in conjunction with rectal ether. 
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ANESTHETICS IN THE SECOND STAGE OF LABOUR 
The foregoing part of this chapter has been devoted to drugs 
which are of value in giving relief to pain during the first stage 
of labour and winch continue to give some benefit during the 
second stage. Rut there are tvo periods in labour which seem 
to be specially painful, one being the descent of the head into the 
vagina early in the second stage and the other being the actual 
delivery. For these two times, and, to a some^vhat lesser extent, 
during the inters'ening part of the second stage, some form of 
inhalation ansestliesia is required if we are to provide the maximum 
possible relief. 

The phrase “ inhalation aiuesthesia ” has been deliberately 
chosen, for such methods as extra-dural nerve blocking, rectal 
overtin, etc., can be dismissed as useless or dangerous, Griffith 
and Goodall (5) say that " spinal, caudal, local and perineal 
(ansesthelics) have been cbiefly experimental and rightly short- 
lived,’* We agree. So we will turn to the discussion of the 
inhalation anesthetics during which we will first consider the 
one which ne regard as the best, viz., gas and oxygen 

Gas and Oxygen 

I Gas and o,xj'gen has ob\ lous disadvantages. It needs a special 
apparatus (though tliis can be hired), it needs a skilled adminis- 
trator who will have, on many occasions, to give up several hours 
of his time to an obstetric case, it is expensive in service and in 
material, and lastlj — a point often forgotten by its adv'ocates — 
the woman in labour has to be allowed to recover consciousness 
between each pam ; each time she wonders — and frequently 
asks — “ Is it all over yet.” Nevertheless if a woman has been 
carried fairly comfortably through the first stage of labour by 
morphia-scopolamine or other analgesia, and if her second stage 
is conducted with the aid of intermittent gas and oxygen 
anaesthesia she is, in our view, being spared suffering to the best 
of our present skill and knon ledge. For gas and oxj’gen has no 
slowmg effect on the expulsive forces and has no unpleasant 
after-effects on the mother. Clinically, too, it seldom appears 
adversely to affect the child, though such an effect is theoretically 
po-siUbbi ax abAwn, hv ■En-stjiwan.’s, eeseojcches. tjJjit 

Various lorms of gas and oxygen apparatus have been devised 
whereby the mother can give herself inhalations as desired. 

^But these are not satisfactory’, and to secure the best results the 
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ansesthetic should be administered by one skilled in its use— 
particularly as he may require to add a little ether for any operative 
procedure or during the actual delivery of the head. The effect 
of nitrous oxide given during the first stage of labour with feeble 



- and irregular pains is shown in Fig. 8. There is no material 
change in the character of the contractions. 

Chloroform 

Should gas-oxygen anajsthesia be unobtainable, then for normal 
obstetric cas*es chloroform is generally the most useful substitute. 
It appears to be the popular anscslhetic for private obstetrics in 
Canada, though in the United States ether is preferred. The best 
way to use chloroform is in a ^Junker’s inhaler and if the mask is 
put into the patient's left hand and the pressure bulb into her 
right, it "will be found that by means of a few good squeezes of 
^ the bulb and a few deep inhalations at the commencement of 
each pain she is able greatly to relieve her sufferings and yet still 
be able to employ her aecessorj’’ expulsix'e forces. When the 
head is distending the perineum the nurse should take charge* 
of the bulb. As soon as the obstetrician detects the first sign of a 



contraction he signals to the nurse who pumps chloroform vapour 
under his direction. In this way a more or less complete degree of 
anaesthesia can be secured with safety during the expulsion of 
the child, and, if necessary, during the time subsequently required 
for the repair of any lacerations. And at the end of it all one is 
surprised to find that only §.or; 4 drachms of chloroform have been 
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used. This is of great importantt, for it must be realised that 
full chloroform anaesthesia must not be used during any prolonged 
obstetric manipulation. Under these circumstances, for fear of 
delayed chloroform poisoning, the services of an anesthetist must 
be secured and his anesthetic will usually be ether. Ethylene f 
is generally inaclvbable in domiciliary obstetrics as there is so 
frequently a fire in the room and consequently there would be 
grave__danger of an explosion. The same objection applies to the 
use of ethe r. 

A disadvantage of chloroform (and the same applies to ether) 
is that it has a depressant action on the uterine contractions during 
the first and second stages (Bourne and Burn). Fig. 9 shows 
the effect of chloroform inhalation during the first stage of a 
normal labour. Fig, 10 illustrates the action on the uterus during 



the second stage of labour when the uterine contractions are much 
stronger, and more frequent. Tlie depressant effect appears 
immediatel y on exhibiti on of the anaisthetic arid is therefore 
proBaFI^due liot to a direct action on the uterus but to 
sympathetic stimulation « hich. isjnliibitory to_Iabour. 

Nevertheless, in practice, if chloroform is given os above 
described, only at the commencement of each contraction and 
not during the intervals, it appears clinically to have little or no 
slowing effect on the progress of labour in the great majority of 
cases. 'Whenxhloroform was used as a routine for every delivery 
at Queen Charlotte’s Hospital there was found to be no increase 
in the time of labour, an unchanged forceps rate, no greater 
incidence of post-partum hsemorrbage and no greater still-birth 
rate. 

Many forms of inhaler for the administration of chloroform in 
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obstetrics have been described, and each has its advocates, but 
they hardly call for detailed description in this booh. The general 
idea in the case of these inhalers is to provide only such a con- 
centration of chloroform as is safe and so to place at the disposal 
of everybody a method of giving relief from the pains of the 
second stage of labonr which may be safely and universally 
employed. The same idea was the basis for the employment of 
small glass capsulesjof chloroform (similar to amyl nitrate capsules) 
wliieh received trial for a considerable time but which have been 
entirely superseded by the methods by which gas and air is self- 
administered. Objection to the use of chloroform in labour is 
reinforced by the views of Gilliatt and others who fear its toxic 
effect on the liver. Busehbeck states that it has not been used in 
the Wurzburg clinic since 1923, and there (as in many German 
' clinics) acetylene, and_ oxygen has been extensively tried. This, 
however, meets no favourable reception in this country 'on 



accoimt of the risk of e xplos ion. The same applies to ether which 
he recommends. Gilliatt also prefers ether to chloroform though 
he tliinks gas and oxygen greatly preferable to ether. It is 
sometimes thought that ether stimulates the uterus. Its effect 
is, however, almost as inhibitory as chloroform, as can be seen 
from the graph (Fig. 11). In this case the bag was inserted into 
the uterus during the first stage of normal labour. The inhalation 
of ether produced an almost immediate* reduction in uterine 
work. The prompt recovery of the uterus after stopping the 
ether is remarkable. It may be noted in passing that oyslo* 
p rop ane-does .notJnhibit„uterine_contractions. On the contrary 
it probably., stimulates them. Though this ansesthetic may be of 
value in .cases .olCsesarean section (tide infra) it is pot a suitable 
oncjTor normal obstetrics. ’ 

To return j;b the consideration of cliloroform, the fact remains 
that despite the objections it will doubtless continue to be used 
because of its relative gheapness and its pprtabililv'. But because 
of its advantages it is a fortunate thing that there has been 
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developed recently a safe and relatively efficient method of 
inhalation anaesthesia for the second stage of labour, that is, tlie 
administration of gas and air. 

Gas and Air 

Wc owe the development of this method of treatment largely 
to 3Unnitt(10) among whose many publications on the subject, 
the short article rjuoted is one of the most recent. Various forms 
of apparatus have been designed for the administration of this 
mixture of gas and air, and liappily some of tljem, such as one 
of the Minnitt types and the Queen Charlotte’s type, are fairly 
portable. The principles of the action of the apparatus of whatever 
type is that the mixture inspired is constant and that only active 
inspiration by the patient makes the supply of thejsuxture 
available. The concentration of nitrous oxide in air varies 
somewhat in the different types, but about 45% to 00% is an 
average figure. About 85 gallons of nitrous oxide are consumed 
p er hou r. 

There seems to be a popular idea that nitrous oxide is quite 
harmless to the baby and therefore its use is without risk in cases 
of labour and for Caisarean section. 

This is not quite true, as has been shown by Eastman (20) at 
the Johns Hopkins Hospital His conclusions may be quoted: 

Nitrous oxide mixtures administered to mothers in proportions 
of 85 ; 15 or weaker and for periods of less than five minutes, 
regularly cause moderate degrees of foetal anoxiemia but the 
normal full time infant is apparently not harmed, ^^'hen nitrous 
oxide-oxygen is given in concentrations of 00 ; 10 or stronger 
over periods which exceed five minutes, marked degrees of foetal 
anoxffimia ore produced in about one baby out of three and 
occasionally profound asphyxia neonatorum results.” 

When it is remembered that Eastman is speaking of gas- 
oxygen mixtures it will be realised that the gas-air mixtures, 
only so are not entirely devoid of effect on the fectus. 
But the limited periods of administration should make the fcetal 
risk negligible. The subject will again be mentioned when the 
anesthetics for Cssarean section are considered. For the moment 
we will return to the matter of self-induced anaesthesia by gas-air 
mixtures. 

With regard to the technique of administration : the patient 
slvQuId be made aware of the method of using the apparatus very 
early JnJabour, long before she needs to use it seriously. She 
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miist^be instructed as to how to close with her linger the air-hole 
in the mask of the Minnitt apparatus, for if this hole is not 
occluded, only air will be inhaled. Care must also be taken to 
see that the mask fits the face accurately. Gas and air ansesthesia 
, may be started during the first stage of labour, but it is preferable 
that some form of premedication, such as a modified twilight 
sleep, should form the preliminary. During the second stage of 
labour it is particularly important that the inhalations should be 
started on the very fust sign of a pain. Seven or eight quick 
breads should be taken and then the patient, though relieved of 
much of her suffering, may remain sufficiently co-operative to 
hold her breath and to force down if so directed. At the time of 
actual delivery, the patient shoQld be inhaling from the face- 
piece as quickly as possible. But it will often be found that for 
the perineal stage something more than gas and air — perhaps gas 
and oxygen or chloroform — ^is required, A few contra-indications 
to the use of gas and air analgesia in labour should be mentioned, 
but it will at once be realised that these indicate grave medical 
complications and form no argument against the use of this 
method for normal cases. The objections are cases of heart disease" 
of all but the slight degrees, patients with albuminuria and raised 
blood^wessure in danger of eclampsia, and patients with pul- 
n^naryjtuberculosis, bronchitis or other Mlive lung diseases. / 
A modified use for nitrous oxide in labour has recently been 
suggested at the Royal Society of Bledicine by Chassar Mgir., 
He showed an apparatus by w’hich a limited quantity only of pure 
nitepus oxide was delivered to the patient on her active inspiration 
into the face-piece at the commencement of each pain. The 
t idea is that enough gas can be provided at the very start of 
each contraction to give relief from pain and amnesia and yet 
be not enough to produce cyanosis. The principle of the action 
is thus quite different from that of the more established types 
of gas and air apparatus, and it w'ill be of interest to see w'hat 
results are obtained when sufficient cases have thus been treated, 
A variation of Chassar Moir’s principle has been described by 
Elam (21), whose apparatus is so constructed as to give an initial 
limited dose of pure nitrous oxide when the patient first com- 
mencS~eacli series of insiiirations from it. Thereafter, instead 
of the patient having to make the effects of this dose of gas suffice, 
the apparatus supplies a mixture Of 50% nitrpus_oxide_ in air 
whicli will keep the analgesia going as long as is requisite. 

If Chassar iMoir’s or Elam’s apparatus is found to give satis- 
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factory analgesia and at the same time to be free from danger to 
the child it will go far to remove the great disadvantage from gas 
and air analgesia by the self-administration methods at present 
in wider use, namely the disadvantage that the action of the 
anaesthetic is not quite enough. The patient may breathe gas 
and air as rapidly as she can, but the pain has often become of 
great intensity before the analgesic effects of the gas and air have 
become manifest. Alternatively the degree of antethesia secured 
may never reach a sufficient depth 

Spinal Anaesthesia 

Spinal anjesthesia has been extensively used fo^the.seco nd st age 
of labour, but finds no favour in this country despite the fact 
that the cliild is unaffected and that there is ^^o danger o f po st- 
partum haemorrhage. No further reference to this method is 
needed at' this point, but further consideration will have to be 
given to it in the next section. 

Sacral Anaesthesia 

Sacral anaesthesia in obstetrics has again reared its ugly head. 
Poole (22) quotes the earlier wort of Oldham and of Knauer and 
reports 82 cases of his own in w’hich he used 25_tOji5 c,c, of a 
0’1% solution of percaine in normal sahne, not water. Ten of 
the 32 cases were deemed failures but all such failures were 
judged to be “ preventable.’* Poole describes the principles of 
sacral anajsthesia and the technique to be employed. The dura- 
tio n of goodjm 8 Esthesia^is,j 5 tated to averagCLfour Jiouis but quite 
commonly, especially if the injection has been given before the 
pains are regular and very strong, the. frequency and_intensity of 
ihe_contractions is severely reduced. There would seem to be 
nothing to recommend the wider adoption of this method of 
obstetric analgesia. 

Local Anaesthesia 

This should not really be considered under the beading of 
anaesthetics applicable to the second stage of labour, but it is 
mentioned hae for convenience, Initiation of the permeu m. 
^with 2_per cent.^ovpcain_solution into ivEISh 'a~ rew mmims of 
a.dsen ^in j*tnt.wsv Jiave. been -diopped., forms n 
reasonably satisfactorj' preliminary to suture of lacerations. The 
repair can be rendered almost painless, sufficient time is allowed 
for careful apposition and healing is usually good. 
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I This h3rni of anaesthetic is of particular value foi^erineal repair 
in cases where it is desirable to avoid a general anaesthetic/ 
Examples ^yould be Qgrtain medical complicationSj and more 
especially if it is wished to avoid the re-induction of anaesthesia, 
as, for instance, with chloroform. Repetition of this anaesthesia 
seems to carry a grave risk of delayed eliloroform poisoning. 
Cas^tojvvhich_a_general,practitioner js called by a midwife who 
requests that her patient’s perineum be repaired constitute 
another indication for this method of anresthesia. 

AN.®STHETICS FOR CESAREAN SECTION 
Perhaps the idea l for this operation from the viewpoint of the 
operator is spinal ansesthesia. The aj^dgminal wall is well relaxed 
and the xiterus contracts very vigorously so that hgemorrhage is 
reduced to a remarkable degree and the cljjild is unaffected. But 
these advantages are, to our minds, outweighed by the disadvan- 
tages. There is a mortality risk attached to spinal anaesthesia 
which appears to be unavoidable. In a letter to tlie B.M.J. 
(October 9th, 1937) the late Dr. Herbert Spencer drew attention 
to the fact that many authorities, including Dr, Lee, Kronig, 
'Brouha, Yoron, Winter and Halban, regarded spinal ansesthesia 
as dangerous in pregnancy and in labour perhaps because of a 
fecial bulbar sensibility in tliese women to the action of cocaine 
comp ounds. Whatever be the explanation of the dangers 
attaching to spinal ancesthesia for pregnant women the fact remains 
that most obstetricians have a very real fear of this form of 
ansesthesia for their patients. But from time to time one finds 
advocates for this method, as for instance, Sebrechts (23), who, 
while admittmg the special susceptibilities of parturient women 
to spinal ansesthesia, claims that safety lies_in_a fractional method 
^f administration. In this method he uses percaine jn.JLjn^L50p 
solution. Of this, small doses of 5^c.c. are given at five minute 
iglm^als until the desired effect is produced. And though 20 .c,q,. 
is stated to be tha aver age do se for a non-pregnaiit woman (and 
many anaesthetists would regard this as a remarkably heavy and 
dangerous dose for anybody), 10 c.c. js said to jje the proper dose 
for a Caisarean_ section case. He records 115 cases with no failure 
but one 'is tempted to wonder if his 10 c.c. doses will continue 
to provide immunity to accidents. Other disadvantages that 
call for brief mention are the facts that the in ciden ce of post- 
operative headache still remains a serious drawback and, equally 
' impt3ittiht‘,‘tKere"’is'the jmin inflicted__on the mother during the 
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actual injectiop. Tliere is always some unpleasantness for the 
patfent attached to the administration of a spinal anesthetic even 
when the operation is facilitated by a well-flexed attitude of the 
lumbar spine. And thjs attitude is impossible of attainment by 
the pregnant w’oman at term. Therefore the insertion of the 
nee^e sometimes becomes a maUer of great difficulty even to the 
expert. During the struggle to overcome such difficulties on the 
occasions when they are experienced, the woman about to be 
operated upon is exposed to a degree of discomfort, which we 
consider indefensible. 

Our preference is for one of the inhalation aniesthetics, and 
we consider that, in order to ensure th^ the child receives the 
minimum of anaesthetic, the administration should not be 
commenced until the patient is on the table with the dressings 
removed, the skin prepared, and the operator icady to make the 
incision. Again in the interests of the child no premedication 
should be permitted. Morpliia, the barbiturates and avertin are 
all dangerous to the fcctus and should be avoided. The induction 
should be smooth but rapid, and for this purpose gas and oxygen 
may be used if the services of one skilled in its use are available. 
The development of cyanosis should not be allowed, but even in* 
its absence it is remarkable how much inspired liquor amnii can 
be poured out of the child immediately after its extraction when 
this anaesthetic has been employed. 

Eastman’s work on the effect of nitrous oxide on the foetus has 
already been referred to. He has shown that with strong con- 
centration of N’tO for periods of more than five minutes there 
arises a considerable danger ot the child being horn in a tt'te of 
grave asphyxia neonatorum. It would in fact appe that, 
under certain circumstances, the child bom of a mother who is 
receiving nitrous oxide as an aniesthetic, may be born in a state 
more closely approximating to fatal anoxaemia than is the case 
with any other amesthetic. 

The occasionally unsatisfactory immediate post-natal condition 
of some children delivered by Ciesarean section performed under 
nitrous-oxidc-oxygen nnaisthesia is thus explained. It is because 
of this that we prefer the old-fashioned method of induction of 
anspsthesia by a mixture of chloroform 2 parts_^d ether 8 parts. 
Ixt it again be made clear that this induction is carried out with 
the surgeon standing by, all ready to make tbe incision. This 
antcsthciic can be given by one without special experience in 
anesthetics and will yield a smooth and rapid induction, after 
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whicli the delivery of the child can speedily he completed. Once 
J:he baby is delivered .there is no further need for hurry, and a 
change to open ether gives safe anEesthesia with adequate 
relaxation. 

Admittedly this routine is not pleasant .for the mother, but the 
explanation to her that it is in the interest of the child always 
secures her co-operation. In order to obviate this unpleasantness, 
many methods of premedication have been tried. The bar- 
biturates have been used and so has the rectal administration 
of i^araldehyde or of quinine-alcohol-ether oil according to 
Gwathmey’s formula. It appears to be the general opinion 
that suck premedication is inad\T:sable owing to the added risk to 
" the child and in our view it is contra-indicated. 

But if, for some special case, it is intended to j^erform Caesarean 
section under local infiltration jnsesthesia some such pre-operative 
teeatment is necessary. For this reason the performance of the 
operation under this form of anjESthesia is probably unjustifiable 
except for a case — say of ty,berculosis complicating pregnancy — m 
wliich the administration of an inhalation anaesthetic Avould be 
injudicious. 

During recent years cy clopro pane has become a favourite 
anJESthetic for Caesarean section and, in our as yet limited experi- 
ence of its use, has raimy points to recommend it. Iiib question 
of foetal mmxa;mia should arise as so much oxygen has to be used 
with it. iSe uterine action is powerful and so the amount of 
^a3morrhag^isTess.than the usual for cases of Caesarean section. 
W, Bourne (24) is among its advocates in America. But it has the 
disadvantage that it is more than usually difficult of administra- 
tion and r^uires the services of a skilled amesthetist using special 
apparatus. 
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CHAPTER VI 
PUERPERAL SEPSIS 


Ajiokg tbe recent advances to be considered under the heading 
of puerperal sepsis are the following : 

(1) The attitude of the ordinarj’’ doctor towards the disease, 
tbe modern conception of its nature, the clinical tj’pes and the 
appropriate investigations. 

(2) The improvement in our knowledge of the bactenology of 
the disease. 

( 3 ) Improvements in treatment. 

The Conception of the Nature of the Disease 

There has been for many years a strange idea in the minds of 
our profession whereby they have regarded puerperal sepsis as 
sometimes being a serious and quite well-understood pathological 
condition wiiich was called septicaemia. At other times their 
cases have been described as a weird pathological absurdity 
called saprtemia,” w'hich in some curious fashion appeared to 
have been intimately connected with retained products of con- 
ception. 

This word “ sapr^mia ” is at last disappearing and all of us 
are realising that puerperal sepsis is wound sepsis jvist as seen as 
a result of accidents, or in war. All parturient women liave one 
wound — ^the placental site — and, therefore, each one has some 
risk of developing puerperal sepsis. If there are additional 
wounds, such as cervical or perineal tears, then the risk of infection 
is proportionately increased. 

In the same 1^33' if a gunshot woimd becomes infected with 
a virulent ha2mol3'tic streptococcus then the sufferer is in danger 
of a most severe illness frequently amounting to actual septicffimia. 
So the recently delivered woman who is unfortunate enough to 
have had the hsmotytie .streptococcus introduced into her genital 
tract during labour or the first few da3’s of the puerperium is 
similarly in considerable jeopardy. But if her wounds were 
infected b^' organisms of lesser virulence, then she woxdd only 
become a sufferer from a domparativel}’’ mild disease. 

What then is the importance of retention of a fragment of 
placenta or of a large piece of membrane ? We know that a piece of 
placenta retained in vtero will sooner or later cause post-partiun 
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haemorxhnge. This is a certainty ; but such a retained fragment 
cannot of itself cause infection. This should be obvious to anybody. 
But somehow the idea that retention of a piece of placenta is 
followed by puerperal sepsis seems to die so hard that the point 
must be made clear. 

A moment’s thought, hon ever, will make one realise that such 
a retained fragment, though it cannot caus^ sepsis, can predispose 
to it. To understand this ue must just consider briefly the 
protective mechanisation in the uterus itself. ^Vhen, after labour, 
the uterus is left empty except for a few relatively avirulent 
organisms, their presence, by some chemiotactic action causes the 
arrival of hosts of defensive phagocytes to line the raw surface 
left as tlie result of separation of the placenta. The organisms 
make their attack there and are promptly phagocytosed with, 
doubtless, the production of a feiv pus cells but not enough to 
be noticeable. Some bacterial toxin will also be liberated, but 
only in such small quantities that its absorption into the woman . 
gives rise to no sjTuptoms. 

Should it have happened that, not a few, but a large number of 
' organisms find themselves occupiers of a recently delivered uterus, 
there will be a correspondingly greater battle between them and 
the defending phagoc>'tes. In such a case there will be profuse 
purulent loss from the uterus and considerable liberation of 
bacterial toxin, absorption of which into the woman makes her 
ill. This illness is manifested by a rise of temperature and the 
appearance of purulent and perhaps offensive lochia. In other 
words, the case is one of puerperal sepsis. 

If we now turn back to the consideration of the first of 
these two cases, the one in which a very few organisms were 
promptly destroyed in an empty uterus, we can see how the 
presence of a piece of placenta would adv'ersely affect the 
patient’s outlook. For if such a fragment were present, some of the 
organisms might find a way into this foreign body in which there 
is now no active maternal circulation, and therefore no defending 
mechanism. Here they multiply unmolested, and in time the 
few’ organisms have become a great host. This host can be 
visualised as advancing towards the maternal tissues and there 
joining battle w'lth the defending leucocytes. Phagocytosis 
is on a large scale, liberation of toxin is copious, and the woman 
is ill. There is, of course, also a purulent dbcharge consequent 
upon the death of leucocytes in the process of phagocytosis, atid 
to this is added a further offensive discharge as the result of 
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liquefaction of the retained placenta. This is due, in part at least, 
to secondary in%'asion by non-pathogenic organisms. These are 
the saprophytes, of 'u'hich "sve have heard so much. The part 
they play is to cause liquefaction of retained placental fragments. 
They also make the lochia offensive. But they do not make 
tiie patient ill. 

Clinically such a patient will probabh* have a fairly late onset 
of symptoms because the organisms in her uterus had to multiply 
considerabl}’- before they were in numbers sufficient to be of 
pathogenic importance. This delay at the same time gives 
opportunitj' for the complete mobilisation of the defensive 
mechanism. In consequence a patient of this tjqie will lend to 
have a comparatively mild disease. 

It can easily be seen from this argument that in a ease of 
puerperal sepsis the offensive smell of the lochia w'hich the midwife 
tends to stress so much, can usually be regarded as a sign 
^ hopeful import and not the dreadful thing which she suggests. 
If, then, retained placenta be relegated to the position of a pre- 
disposing cause it will be convenient here to mention briefly the 
other conditions which may be included under this heading. 


Predisposikg Causes 

B^eratipns have already been discussed, and exhaustion of the 
mother in consequence of a prolonged laboiu* is ahvays regarded 
with apprehension. Previous, debilitating^ conditions such as 
anemia, uzrder-nourishment (in which may possibly be included 
vitamin deficiency — ^particularly deficiency in vitamin A) and 
allnirainuria may be mentioned. Certain cases of puerperal 
sepsis may be en dogen ous or “ aut ogen ous.” Organisms 
already present in the woman — such as B. Welchii, B. Coli and 
anaerobic streptococci — seize a favourable opportunity to multiply 
and to become pathogenic to their previously immune host. 
But the development of the important streptococcal puerperal 
infection is always due to the implantation of this organism in 
the genital ti-act during the course of delivery or in the first few 
days of the puerperium. We cannot take comfort in the supposi- 
tion that there is such a thing as endogenous hoemolytic strepto- 
coccal infection. Nor that there is even an autogenous infection 
by these streptococci, except in so far thatgernas from the patient’s 
g.wn tluoat, etc., may be assisted towards the placental site during 
labour. Pathogenic luemolytic streptococci do not live in the 
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human vagina except in the rarest of instances. Tliey cannot 
survive in that acid environment. There can tlieretore be no 
endogenous infection ; and autogenous infection by hsemolytic 
streptococci from the bowel is practically excluded, since virulent 
organisms of this kind are scarcely ever found in the fscc<s. This 
subject will receive consideration in greater detail in a later 
section of this chapter. 

Tissue damage is a predisposing cause which needs considera- 
tion, Wc know that anaerobic streptococci are fairly common 
inhabitants of the vagina of a pregnant woman (White, E. (1)). 
They are not actively pathogenic and their development into 
n potential source of danger probably depends on their 
gaining access to damaged tissues. The normal vagina can 
keep these organisms in check, but the lacerated, bruised and 
devitalised tissues after a difficult delivery appear to have a 
much reduced killing power against these germs. Tliey are able) 
therefore, in such cases to multiply greatly and to lead to the 
development of anaerobic streptococcal puerperal sepsis. 

At this point it may be as well to define autogenous, endogenous 
and exogenous puerperal infection. Autogenous infection is one 
which, present in some other site in the parturient woman, is 
conveyed to the genital tract during or shortly after deUvety. 
Endogenous infection is an infection by microbes present in the 
woman’s genitalia as a pre-natal occurrence. Exogenous infection 
is by organisms introduced into the birth canal by some wholly 
extraneous agency. As an example of the autogenous tj'pe may 
be cited infection of genital tract by J5. coli which had previously 
inhabited the patient’s urinary system. The best example of 
endogenous infection is that by anaerobic streptococci in, the 
manner described in the preceding paragraph. Exogenous 
infection is typified by anj' serious case wliich has heen infected, 
as is always so, by hfemolytic streptococci conveyed to the 
woman from an attendant’s throat or from other outside agency 
such as dust. 

Exotino Causes ' 

The organisms commonly leading to the production of puerperal 
sepsis and the methods by which they gain access to the genital 
tract art^ fully discussed later in this chapter. It is merely 
necessary* here to state that droplet Infection from an infected 
respiratory tract, dust, infection conveyed from contaminated skin 
or a definite Septic focus, endogenous infection {e.g.^ B.'wekhii], 
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etc., all come in for further notice. But it is convenient at this 
point to give brief mention of some of the obstetric activities by 
which the entry of organisms is facilitated. Frequent vaginal 
examinations or instnmental delivery can lead to puerperal 
sepsis even if the proper precautions are taken against liaemolytic 
streptococcal infection from the respiratory tract. For by such 
manoeuvres other less virulent organisms maj' be conveyed 
into the upper regions of the genital tract in consequence of some 
failure in aseptic and antiseptic technique. Manual removal of 
the placenta has a verj'" bad reputation as the cause of puerperal 
sepsis. It is probably by direct conveyance of infection from the 
lower to the upper genital tract that it produces its ill-effects. 
The modus operandi is obvious from the fact that the hand 
performing the operation is applied directly*to the open mouths 
of the large venous sinuses. At Queen Charlotte’s Hospital, 
where the operation is done with every possible care, with 
the gloved hand and liberal use of antiseptics, of 199 patients 
from whom the placenta was removed manually 42% had a 
febrile puerperium and 2% died. Induction of labour probably 
acts by a similar conveyance of organisms from the lower to the 
higher genital tract. It is interesting that although a mild form 
of sepsis is common after induced labour the mortality rate is no 
greater than the general rate for sepsis quoted in the Registrar- 
General’s returns. At Queen Charlotte’s Hospital of 582 conse- 
cutive eases of induction of labour by bougies or introduction of 
bags there was a morbidity rate of 15 %, but only one patient died, 
a mortality of 0‘17%. 

One is perhaps permitted to deduce from tliis that the organisms 
conveyed inside the uterus from the vagina are of a virulence 
inferior to that of the organisms sprayed from an ill-masked 
medical attendant’s throat. 

Exploration of the uterus after labour is now much less common 
than it used to be. Doctors are learning to restrain themselves 
from tliis activity •when some evidence of sepsis has appeared. 
This matter will be referred to further when we come to discuss 
the subject of the treatment of puerperal sepsis. In the meantime 
it will be sufficient here to say that no uterus should be explored 
immediately after delivery unless there is clear evidence of reten- 
tion of a definite fragment of placenta. And be it remembered 
that the incidence of retention of a cotyledon of placenta within 
the uterus is extremely small, possibly about once in one 
thousand labours. 
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Clinical Types of Puerperal Sepsis 

1. The simplest type is a localised seound infection. The wound 
may the placental site, with or without a retained fragment of 
placenta, or it ma}’ be a cervical, vaginal or perineal laceration. 
The important thing is that the defensive mechanism has been 
adequate to localise the infection to the wound in question and 
no deeper spread has been permitted. Clinically, therefore, the 
patient w'ill be pyrexial, there will be a variable amount of purulent 
discharge from the uterus (if it be the placental site that is infected) 
the uterus may be tender, etc. Hut the proof of the existence of 
this condition depends upon bacteriological investigation (vide 
infra). 

2. There lias been a wound infection, but either because the 
organism is very virulent or because the defensive forces hare 
been inadequate, extension — m this case into the blood-stream — ^ 
has occurred and sejtticccwia is the result. Clinically this 
condition will be suspected if there have been one or more 
rigors, if the temperature is 102“ F. or higher, and if the pulse rate 
is over 120 per minute- These three signs, alone or in combination, 
at once proclaim that the case is a serious one and strongly suggest 
a blood-stream infection. But again the proved diagnosis rests 
upon bacteriological investigation. 

3. The infection has again started as a local one, but the 
defences have been pierced and the organisms have progressed 
directly through the uterine musculature into the general peritoneal 
cavity — for the recentl> delivered uterus is an abdominal organ — 
with the production of general jicntoniHs. The diagnosis of this 
condition is difficult, but it is suggested by the presence of marked 
distension and particularly if there has been a sudden attack of 
dtarrhaa. If there be hiccough and tenderness — particularly 
“release tenderness ’* — together with some degree of guarding, 
not amounting to rigidity, the diagnosis is probable. But 
certainty in this matter of diagnosis is di/licult to reach. For it 
will be recognised that the clinical picture is different from that 
of classical peritonitis. The question of treatment is referred to 
when the uses of sulphanilamidc and the place occupied by 
laparotomy, are considered. 

4. The infection, at first lowhscd, has eventually spread, this 

time aIoDg-tlie~F^opiaa.,tubes. This glides rise to salpingitis 

or better, focal pelxdc peritonitis, this term signifying a diflerent 
picture from that of generalised peritonitis. In such cases there 
may has'c been fever for several days whicli, insteail of beginning 



' ^to;'falI,;iib\V'i’ises -,to tlie'.snme tbri'e.r there is 

-flower abdominal or ijelvic; pain; some slight.j-igidity and'con- 
'• siderable tenderness in' the same atea. Within a . 'day' or i\v6'- ; 

■ -there appears an ill-defined mass in the lower abdomen'atid the , , 

, 'lower part pf this mass may he palpable by the vagina. But-it is 

", risually not until sei’^cral days later that the mass has defined itself 
, plearly and now appears to bimanual examination as a hilateral 
lump posteiro-lateral to the now fairly well-involuted uterus. 

. • ' 6. A similar initial lesion is here followed by spread along'-' ' 
the lymphatics with the production of a ceUvliiis. ,...;The original 
infection in such a case may well have been ah infected cei'vieal 
laceration. Perhaps the persistence of pyrexia has suggested that 
all- is not going well and when, say about the fourteenth day of 
^ .the puerperium, i.c., rather later than in the ease of salpingitis, 
•increased fever and the onset of pain calls for pelvic examination,. 

’ ha mass is felt occupying the side and back of one half of the pelvis 
;dnd phshihg'the ^u^^ to the other side. Later the mass 

' may spread, and if so, it rises up over the brim of the pelvis and is 
'h felt oh, abdominal examination in the corresponding iliac fossa. , 

, A Suppuration may occur and the abscess may point above Poupart’s 
i-hgament. More rarely it may track tlirough to the buttock, 
hv Very exceptionally it extends to the thigh, or to the peri-nephric 
■rV- fossa. - . ’ 

r^:;In connection with the formation of these localised lower • 

-. abdominal and pelvic masses it is frequently difficult to make .. 

. 'the diagnosis between salpingitis and cellulitis. Oft en the.ut.wo- , 

• A cqhditions~are -eombined. ■ In any case the differential diagnosis 
.;._:is bfdittle importance for tlie treatment in each case is the same,. . 
r.' '- v^ bed, hot fomentations or external heat in any other form, . 
;;':.dnternal , heat by. ultrarshort-wave diathermy or the infra rred 

' lamp,, etc., analgesics and^ other . palliative .measures, to increase 
j.the patient’s ' comfort and to promote the absorption ofl the V 
' exudate. Any resort to surg^y is to be condemned until thertj.- , ' ' 

• has-beemabseess fbrnmtidn. ' ^ 

h ound infection has, of com-se, occurred, v.but, V - - 
;. .\:this time the spread has been directly .into.. and along JheWeins, . ' 

.■ 'i. manifesting - itself- as a 'spreading infective throjnbo-phlSiiis. - f 

■ -..Ilapitfiy spreading friable infected clots will fire into the circulation ?’ 

1 . •'•Irequenti.fragrnents teerning with organisms; A high swinging; 

■; temperature .%vith repeated rigors- results,, and*. ,the, coriditiori'ls 
■•,'.;soinetiThes called. “acute py£Eniia.’’..,'0sualIy.death'fbUows befbie;-'V.' 
;." ' niplastatic’ abscesses -becdnie" clinically, -recognisable;. A simiiar ■; . ' 
•;■■_■' :tuA;oiisii'T..,V, 
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but slower process is associated with fewer rigors, and generally 
speaking is a more “ chronic. pyamia.” The ultimate survival 
of the patient depends on the localisation of the rcstdting 
abscesses and their accessibility to surgery. It may be necessary 
to deal with joint suppuration, lung abscesses, pan-ophthalmitis 
o r othe r foci .of^suppuration. Successful management of these 
or similar complications may eventually be followed by recovery, 

A still slower spread of the thrombo-phlebitis results, not in the 
setting free of embolic particles, but in occlusion of the larger 
veins, including the internal iliac. Tliis leads to oedema of the 
thigh and leg, and if there be an associated lymphatic occlusion 
the ly^iicnl “ white leg ” is produced. There is no recent change^ 
in the treatment for this. 

The above six manifestations of infection may well be called 
Genital Puerperal Sepsis. There are two other pyrexial conditions 
in the pucrperium which, tliough not affecting the genital tract, 
are so clearly puerperal that they must be mentioned here and 
may be included in the term Extra-genital Puerperal Sepsis. 

These are (7) breast infection, and (8) urinary tract infection. 

They Iiardly call for description, but will be mentioned again • 
under the heading “ Investigation.” Urinary tract infection will 
also be dealt with when treatment is considered and it may be 
convenient to mention at this point that though urinary tract 
infection during pregnancy is usually a pyelitis or pyelo-nepliritis, 
in the puerperium.- cystitis may be the only feature. This is 
perhaps in consequence of the frequent need for catheterisation of 
n bladder already bruised during delivery (see also Chapter IV). 

' Investigation • 

A case of pyrexia in the puerperium should be regarded as 
puerperal sepsis until this probability is disproved. And in setting 
out to investigate the cause of any febrile puerperium the above 
eight varieties of infection must be considered and tested one by 
one. 

1. The first question then is ; — Has the patient a local genital 
tract infection ? Such tilings ns the odour of the lochia and the 
degree of involution of the uterus should be ignored. We must 
know if 'there is a pathogenic organism in the genital tract, and 
if so what is its nature. Tlie immediate action is, therefore, 
as follows : put the patient in the left lateral position, pass a 
speculum, take, on an ordinary sterile throat swab, a specimen of 
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the discharge from as high in the vagina as possible and plate 
on blood-agar. Other specimens should be taken and sent 
to an expert bacteriologist for culture, aerobic and anaerobic, 
and for recognition of the Group of streptococcus, if such be the 
nature of the infecting organism. But the inoculated plate of 
blood-agar properly incubated will reveal the characteristic 
colonies of haemolytic streptococci in twelve to twenty-four hours 
if this important infection be present. Should such colonies fail 
to appear then the case can be regarded with some degree of 
equanimity. But if they are jrresent it is prudent to regard them 
as probably being of Group A and to treat the case promptly wnth 
sulphanilamide. 

2. Has septicaemia occurred ? The reasons for suspecting this 
have been outlined. The proof depends upon obtaining a positive 
blood culture. For this investigation it is advisable to obtain 
the services of an expert bacteriologist. He will collect his 
specimens at a selected time and will immediately innoculate the 
appropriate culture media. 

3, 4, 5 and 6. Has she got peritonitis, salpingitis, cellulitis or 
thrombo-phlebitis ? The diagnosis of these conditions is made on 
clinical evidence. From the foregoing brief descriptions of the 
clinical findings (see pp. 96, 97) in these cases it will be clear 
that abdominal, vaginal and rectal examinations should be made 
and the legs and thighs inspected, 

7, Has a breast abscess or other form of acute mastitis deve- 
loped ? Examine and see. 

8. Is there an infection of the urinary tract. Take a catheter 
specimen of urine and send it to a laboratory for investigation 
and report. In the meantime examine under the microscope a 
single undentrifuged drop from the specimen, for pus ceils and 
"motile bacterial rods. The discovery of these in such a specimen 

would be strong presumptive evidence of a hea\’y infection by 
B. coli. 

To recapitulate : — ^In addition to the ordinary clinical investiga- 
tion, a swab from the vagina and a catheter specimen of urine 
must be examined bacteriologically in all puerperal cases showing 
a temperature 2° F. in excess of normal, i.e., 100-4° F or higher. 
If the temperature be 102° F. or more then a blood culture must 
also be done. These should be part of the standing orders for 
every resident medical officer with care of obstetric cases. 

Should all the investigations directed towards a search for one 
of the varieties of puerperal sepsis as the explanation of a case of 
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pjTexia ih the puerperium prove negative, then, and then only. 
Is it permissible to look for some other solution. One should 
never fall into the temptation of ascribing any puerperal rise of 
temperature to influenza or other prevalent febrile disease until 
all the possible tjT3es of puerperal sepsis have been excluded by 
the appropriate bacteriological or clinical investigation. 

BACTERIOLOGY 

It has been noticed above that puerperal sepsis can be caused 
only by pathogenic organisms, but that under this heading may 
be included some relatively avirulent orgamsms such as B, coU, 
staphylococci, non-haemol^ic streptococci, various diphtheroid 
organisms, etc. There are 'also cases in which anaerobic 
streptococci, frequently a normal inhabitant of the vagina, 
become pathogenic, probably because of the conditions estabhshed 
when lacerations and tissue damage have rendered those parts 
of the genital tract a suitable nidus for the growth and 
multiplication of these microbes. In a similar manner S. Welshii 
from the near-by gut may invade and infect the genital tract 
if they can there find dead tissue in which they can survive and 
multiply. 

But it is chiefly with the hsemolytic streptococcus that we arc 
concerned. For it is this organism that is responsible for the 
majority of serious human cases of the disease under considevatiou. 
A very great deal of work has been directed against this germ, 
and research has shown that there are about nine “ Groups ’* of 
homolytic streptococci and that many of the “ Groups " are still 
further divisible into “ Types." Dr. L. Colebrook, whose name 
will be given in frequent references in this chapter, likens the 
“ Groups ” to the various nations inhabiting a continent, and the 
** Types " to the numerous families with minor familial differences 
one from the other which go to constitute the nation. 

The first woric on this subject appears to be that of Mrs. 
Lanccfield (2), who in 1923 described five groups of streptococci 
and designated them A, B, C, D and E.' Later, Hare, working 
at the Isolation Block of Queen Charlotte’s Hospital, described 
some more, and in 1935 Lancefield and Hare (8), whose work 
bad been useful one to the other, published other articles giving 
further details of their researches. 

The present position is as follows. There are about nine groups 
of hsemolytic streptococci which may thus be listed : — 


' : ‘, f ' - Group .iA:.'\This is the all-iuiportant Group' A hiemolytic "streptb- ' 
1- coccus''.iKfhich ,is respphsibie for. 90% bl all .serious stxeptocqcc'al, - . 
v_b‘ 'lesions '.m'mah/;' /.V;'', .V.-;. V". 

. .'Grbup B. ' The -organism thut causes bovine mastitis and js -. ' 
7, occ^sipnaliy pathogenic in man.' ■ ' ■ .. ■ ■ ^ 

■ Group. C causes ‘‘ spangles ’’ in Horses and also epidemic, 

• • puerperal fever in guinea pigs. It has been responsible for a few 

.; but' serious human cases. ' ' . 

> -.y Group D is of fecal streptococci, some of which are hsendolytic, 

• i ‘ Group E is found in various cheeses. 

■ '■ : Group F is found in the vagina ante-natalty and rriay possibly 

be pathogenic at times. 

V -Group G is also found ante-natally and post-natally in the 
f'< ‘ yagiha and may occasionally be pathogenic. If so it is always 
, ';;assbciated - with‘ some other organism when causing human 
m With regard to animals, it eaus'es sterility in bitches 

. and can be the cause of septicjemia in dogs and cats. 

■ r, ' Groups H and K are not very important, though once at least 
. y Grroiip H has been the causative organism in a case of human 
; ;; '.malignant endocarditis. 

i'';. :The identification of these groups is by means of a precipitin 
,-:V, test."' Rabbits are inoculated with streptococci of any given 
they produce an immune serum. Streptococci to be 
, .,.1 /tested for their group are killed and an extract is made from their . 

' bodies, y The serum from a rabbit immunised against Group A 
; '.-5; ’ - wdi giye.'a precipi^ when mixed with the above extract if the 
organism under test is also Group A. If it does not belong to 
■ . Group A then no precipitation occiurs; and so on for the other 
,y;;':'grqupt.' . . • •• ■ 

•:/ . . . The various Types have been identified largely through the work 
■/ ,' V of Griffith; F; (4) working at the Ministry of Hea:lth. He described 
. . twenty rtlirbe Types from Group A alone, and there are bther, ; 

1 .■■,';,!T3Qjes in the other groups but these have not yet been properly • 
worked out;,.-. rThe 'Types are identified by' an agglutination, test/ ;. 
;;y /This is similar to the precipitin test by' wliich the' groups are . ^ 
■ 'reco^ised' except instead of using an extract, dead germs . V 
f;-’ are themselves used. ,, Agglutination occurs, and can be recognised'..': 
macroscopicallyr.or Mcroscopically when'an emulsioii.of the.’bodies,.. ! 

typie of . Group A or' other streptococcus, us . mixed. 
^with a sefum. from 'a which has .been imniunised agamst 

. ;';'tha't''inciividual'ty'pe; ■•.7 .S 

What then ’;is' the- practical '.upshbtiof all this ‘il: By'dhfe.'hnte-. 'f;’. 
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natal examination of specimens from the vagin® of a large number 
of pregnant women Hedley Wright and Taylor (5), in 1930, 
showed that haemolytic strepiococci were very rarely found 
at such examinations. On the few occasions when they were 
.discovered, the subsequent course of the case was carefully 
observed. It was noted that even women harbouring these 
organisms practically never developed puerperal sepsis. This 
work was done when investigations on the grouping of streptococci 
was in its infancy, and it is now probable that the hairaolytic 
streptococci that were found in occasional cases belonged to 
Groups B, C and G. As seen above, such groups are but rarely 
pathogenic to man, and this explains immunity from puerperal 
sepsis of the women in the vaginae of whom these streptococci had 
been found. It may be accepted that the Group A haemolytic 
streptococcus is present in the human vagina before labour only 
on the rarest of occasions. To what then is this natural immunity 
of the vagina due ! Cruickshank and Sharman (6) demonstrated 
the correlation of the presence of glycogen in human vaginie, and 
oestrogen in the circulating blood. Thus glycogen is present in the 
first few days of the neo-natal period consequent upon absorbed 
a,*strogen from the maternal circulation. It is jyesent again from 
puberty to the menopause, but not afterfthis epoch. When it is 
present, the normal vaginal secretion is highly acid in reaction and 
this permits the presence only of acid-resisting organisms. 
Consequently such organisms ns the Doderlein bacillus and 
similar organisms abound. But pathogenic streptococci find the 
circumstances present durmg the reproductive period of a woman’s 
life most inimical to their existence. It may be noted, however, 
that in the middle months of pregnancy this protective mechanism 
may be absent or at any rate deficient. 

•The next step was, therefore, to find exactly what was the 
cause of Group A streptococcal infection, since autogenous 
infection had been ruled out. Smith, J. (7), working in the City' 
Laboratory in Aberdeen in 1931, demonstrated the tremendous 
importance of direct infection from the nose or throat of “ carriers.” 
At least 5% of us can be expected to be carriers of haemolytic 
streptococci, at least from time to time. Can it therefore be 
proved that the streptococcus from a given throat caused a given 
case of pueperal sepsis ? Yes. Smith in two groups of cases 
totalling 49 m all, showed identical streptococci in patient and 
contact in 89 cases, i.e., 70'6%, the ratio being 81 contact and 
8 patients. This identity has been even more abundantly and 



YyBAo^MigiJoGY: V-'; ;.;io3 ■ 

■. eoricluMvely .,- proved ^byi Porav'Cplebrbolt (8)i-> and vcbnlirina^^^ 
ieyidencedias atso bebn supplied;by Paine (9) and 'dtbef^V 'Aggre- ■ 
; gating the ‘results- from these three investigations , bve , get =.90 put^; 
.\6f li8 casesinvestigatedwhere there is proof of the identity of the ; 
"• streptococci, in the patient’s genital tract and in the" throat or . 

■ nose of a contact. Now Group A streptococci do not live ih the. , 
vagina and uterus during pregnancy. It is, therefore, in the highest 
■degree probable that the transference must have been ftom , the ’, 
throat- of , the contact to the genital tract of the patient> and not : 
.pice versd. We must hq-w accept it as a proved fact that this is the ■ 

■ common route of infection in Group A streptococcal cases and we 

must realise that these and similar pieces of research arc the basis 
upon- -which the modern conception of the aetiology of puerperal . 
sepsis and all modern efforts at prophylaxis against this infection 
are grounded. , . ■ 

; ^ other Sources of Infection 

. Skin. , It is doubtful if this is ever of much importance in case 
V- of infection by the Group A streptococcus. Colebrook, L., Maxted 
. and Morris- Jones (10) investigated 160 -^vomen and tested their 
,, perineal and perianal skin for streptococci in the last few' weeks 
of pre^ancy. Eleven cases showed haemolytic streptococci, but 
ii'nohe was of Group A. Furthermore, it has been shown that 
'■. hemolytic streptococci planted on the skin of the hand disappeared 
; in the course of a few hours. Therefore any such organisms on, 

' .the hands of an accoucheur are likely to be merely temporary 
^occupants picked up from some other source of infection. , . But 
’=. if he possessed a finger wound infected with haemolytic streptococci . 

, : such ah attendant would of course be virulently dangerous {see , 

, bdow).’,. Apart from this sort of thing the doctor’s hands and the 
; . patient’s-perineal skin do not appear to be the source from which; ; 
■ Group may be expected to emerge as the cause bf .- 

:'a case- of .-puerperal sepsis. Other less virulent organisms may, ■ 
' ; thrive m' both': these situations. From either of these, sites-. they 
' ; mhy be conveyed during labour to the upper genital tract arid.so;-; 
: ori^hate one.bf the milder varieties of puerperal infection. ' Such V 
'ihild, cases hevef give much cause for alarm. It. is the . Group A/'j 
‘ hsemolytic streptococcus for wliich we have a; .'most ■Tespectfui'.' r 
y: fear.-.- ■- tv' '■ -’'’'J' ‘'-v.' 

K FEec'est .'.Here -ngaih is..a. possible ^source of .infection 'with the ^ 
:,;.miider organisms, bu-tithasnotpfteh beehrespohsibiefqr,infectidh'. 

. ;by/the hpmqlytic streptococcus^ . "Hare and, Maxted (ll);ekainiritdV^ 
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the faecesi of 100 women in the first stage of labour. Twenty*nme 
showed the presence of h$molytic streptococci but none was of 
Group A. They can, however, exist in the fteces in cases where 
there is an active streptococcal lesion elsewhere in the patient, for 
instance, if the respiratory tract be infected or if she be a sufferer 
from scarlet fever. 

Other Septic Foci. These undoubtedly cause some cases of 
streptococcal puerperal fever, but are not responsible for so many 
as is the respiratoiy tract. In the series of Smith, 1931 and 1933, 
there were two such cases, and Dora Colebrook, in 1933, also 
reported two. In these four cases an identical streptococcus 
was present in some septic lesion in the patient or a contact, and 
in the genital tract of tlie patient. The details are as follows ; 

In the first, the septic focus was in the patient’s own foot; 
in tlie second it was in the patient’s o™ finger ; in the third it was 
in the finger' of the attendmg doctor ; in the fourth it was in the 
septic finger of a cluld in the liousc m which labour was conducted. 

Dust. This has also been referred to and undoubtedly can 
cause infection. The dust of a room in which luemolytic strepto- 
coccal cases have been nursed always contains these germs. 
Furthermore, they may be able to live for as long as ten W'eeks. 
This subject has been carefully investigated by White, E. (12) 
and Cruikshank (18), and it will be eiddent that it would be 
courting disaster to admit a patient during labour or the early 
days of the puerperium into a room which had recently harboured 
a rtrcptococcal sepsis case, unless there had been really thorough 
disinfection. 

Organisms other than the Haemolytic Streptococcus 

Anaerobic Streptococci. It has already been stated that these 
are present in the vagina of 30 to 40% of pregnant women. They 
can at times lead to puerperal sepsis, but there must necessarily 
be tissue damage to give lowered local resistance before they 
are able to exercise pathogenic invasive propensities. Puerperal 
sepsis cases infected by this organism may thus be regarded as 
endogenous. 

Bacillus Coli. This is usually an example of autogenous 
infection from fsecal contamination, urinarj- spill or coni'-eyance 
Csura tUft perineal sUn. The proof thet tUese B. cali infeetiona asa 
autogenous has been suppUeel by Smith, G., who in 18 out of 
14 cases investigated, showed serological identity between the 
B. foU in the genital infection and a strain in the urine or faeces. 
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Bacillus Welchii. Infections by this organism are 'possible 
only when there is dead tissue present. They are sometimes 
autogenous by spread from the bowel, but may sometimes be 
exogenous, having been conveyed on dust. Space does not permit 
full description of the clinical types of this infection nor the 
special treatment which it demands, but a very full and detailed 
account of tlie disease has been supplied by Hill, A. (14). 

Staphylococci. These do not often give rise to puerperal sepsis 
and cases of this infection are usually mild. But the curious 
paradox is that if this organism does succeed in invading the 
blood-stream, thereby producing staphylococcal septiesemia, the 
outlook is almost hopeless. 

Preventive Measures 

For a full description of everything that can be done in this 
direction reference should be made to an article by Colebrook (IS). 
He suggests various administrative reforms, and stresses the 
necessity for early detection of catarrhal conditions in the 
respiratory tract due to hemolytic streptococci. Anybody in 
obstetric practice who is foimd to be liimself infected should be 
debarred from attending midwifery cases until the infection has 
been eliminated. Colebrook does not advise that routine swabbing 
at regular intervals of all the personnel of the maternity services 
be carried out. But such an investigation should be performed in 
the event of any epidemic so that the healthy carriers of haemolytic 
streptococci can be detected. 

ThS' next step is the early detection of a case infected by these 
organisms and this matter has already been discussed under the 
heading of “Investigation.” At the same time further swabs 
should be taken from the mother’s own nose and throat, and from 
the nose and tliroat of all those who attended her during delivery 
and the puerperium. Any attendant whose swab gives an 
abundant culture of these organisms should be suspended from 
maternity work for the time being. 

The Wearing of Masks. This is now a generally accepted 
precautionary measure. It must, however, be emphasised that 
the masks must be efficient and must not be used as an excuse to 
keep on obstetric duty any person whose throat is known to be 
infected. With regard to the efficiency of masks, they must be so 
constructed as to fulfil the following five principles. They must 
be thick enough (preferably with an impermeable sheet of material 
such as paper or cellophane between the gauze layers) to stop any. 
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high velocity particles projected from the respiratory tract by 
talking or coughing. They must extend laterally round the face 
sufficiently far to stop any side blast. They must extend under 
the chin so as to stop the fall of any low velocity particles on 
to the accoucher’s hands. They must cover the nose as well ns 
the mouth. They must not be worn for longer spells than about 
four hours and the same mask must not be donned repeatedly. 
After use they should be discarded by dropping into a bowl 
containing an antiseptic solution. 

Pislnfection of the Hands. This is an ordinary surgical pro- 
cedure and the wearing of surgical gloves is now universally 
accepted as necessary. An additional safety factor is introduced 
by rubbing over the gloves after application wnth 80 % ’* Dettol *’ 
cream. This is not only highly antiseptic, particularly to 
haimolytic streptococci, but retains its antiseptic action for a 
considerable period of time. 

Disinfection of the Vulval Skin, Many antiseptics have been 
used for this purpose but probably the most efficient is again 
** Dettol ” cream. This can he smeared on, and not only produces 
a reasonable degree of sterility, but also retains its antiseptic 
powers for some time. It has already been indicated that tliis anti- 
septic is more efficient agamst luemolytic streptococci than against 
other organisms, but after all this is the organism wliich we have 
most to fear, which produces most of the serious and fatal cases 
and against which we have most carefully to guard. It should 
be noted that when the strong “ Dettol *’ cream has been applied 
to gloves and to the vulv^al skin frequent swabbing with a weaker 
solution of “ Dettol ” is to be deprecated, for these weaker solu- 
tions do not offer the prolonged antiseptic effect which is so 
desirable. IVorse, they eliminate the antiseptic effect of the 
stronger preparation. 

Protection against the Mother infecting Herself, Ideally, since 
at least S% of all of us are carriers of the hnsmolytic streptococcus, 
the parturient woman should also wear a mask. Furthermore, 
because she often touches the vulva during labour pains, a wise 
precaution would obviously be to smear her hands also with 
“ Dettol ’* cream. But it w'ill probably be some time before such 
measures come into general use. ^ 

The Prophylactic Injection of Anti-streptococcal Serum. This 
is almost certainly useless and perhaps harmful. The routine 
administration of prophylactic sulphanilamide is also to be 
condemned owing to the occasional production of toxic effects 
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(vide infra). But it may be wise to give this drug after delivery 
to any v/oman who has come in contact during her labour with 
anyone knovni or suspected to have a respiratory tract infection 
by the hfemolytic streptococcus. 

r 

Treatment 

( The proper investigation of any case of pjnrexia in the 
puerperiura has already been described. Once a case of puerperal 
sepsis is diagnosed it should immediately be removed, preferably 
to a hospital where efficient isolation can be guaranteed. The 
room the patient had previously occupied must be thoroughly 
disinfected and the noses and tliroats of aU attendants swabbed. 

Once in the hospital good nursing, fresh air and good food 
play their important part in treatment. Notification is a statutory 
duty, 

Intra-uterine Glycerine, This is now not so widely used as 
pre\*iously and its employment is restricted to those cases of local 
sepsis infected by organisms other than the haemolytic strepto- 
coccus, In cases of streptococcal infection and in cases in W’hich 
spread has already^ occurred, the manipulations required in order 
to give this treatment are likely, by facilitating the spread of 
infection, to do more harm than good. Even in cases deemed 
suitable for this therapy the treatment is carried out only for a 
few days. In cases not suitable, local treatment is restricted 
to the removal of stitches which may be causing retention of 
secretions, to occasional vaginal instillation of glycerine or, rarely, 
low-pressure vaginal irrigation, Jlore usually the local treatment 
consists merely of repeated changing of soiled dressings. 

Exploration of the Uterus. This previously popular treatment 
is heartily to be condenaned in the majority of cases. Should 
there be reason to suspect the retention of debris, or even of a piece 
of placenta, the uterus should be encouraged to expel its Contents 
by' the administration of ergot, quinine and pituitarin in the 
majority’ of cases. Only’ if the retained products are causing 
luemorrhage, and haemorrhage of such severity as to be an impor- 
tant feature of the case, is exploration of the uterus permissible. 
Even then the operation must be restricted to the loosening of 
any’ fragment by means of a finger introduced into the uterus 
and its extraction by’ sponge forceps. In no circumstances may 
the curette or the flushing curette be used. 

'p Blood Transfusion. Many cases of puerperal sepsis are aniemic 
either from haemorrhage at the time of labour or from blood 
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destruction. Such cases are .greatly benefited by blood 
transfusion. But this treatment does' not appear to help in 
fighting the sepsis itself, and blood transfusion should not be given 
viith this end in view. The blood of the sufferer from puerperal 
sepsis is very highly bactericidal. The giving of a blood trans- 
fusion, including even the “ hotted-up ” blood of an immuno- 
transfusion, dilutes this bactericidal power and therefore does 
barm and not good in so far as the struggle against infection is 
concerned. But again let it be said that it is a valuable treatment 
for the associated ansemia. 

Chemotherapy 

In 1935 Domagk (10) in Germany described the protective 
influence of prontosil on mice injected with human streptococci. 
In the same year Levaditi and Vaisman (17), working in France 
with a similar drug, attained good, but not quite so successful, 
results in similar experiments. In 1936 Colebiook and 
Kenny (18) reported other and more detailed experiments on 
mice, and confirmed the results of Tcefouel, Nittj and Bovet (19) 
which indicated that p-amino-benzene-sulphonamide (which we 
now call sulphanilamide) was the active element in prontosil, or, 
at least, had a similar protective influence on mice. They also 
emphasised that rej^ated doses spread over several days gave 
better results that did one big one. In the same paper they said 
that, they had the impression that of 38 cases of puerperal fever 
from lucmolytic streptococci treated by prontosil “ in many 
of the more severe cases the drug has exerted a definitely beneficial 
effect. . . Buttle, Gray and Dora Stephenson (2D) also found 
that sulphanilamide protected mice against streptococci and to 
some extent against meningococci, , 

These and other researches first showed that there w-as a 
theoretical reason for the use of sulphanilamide and similar 
substances for cases of hsemolytic streptococcal and some other 
infections. Furthermore, these theoretical considerations were 
confirmed by clinical evidence. This last contention is supported 
by a comparison of the results obtained in the treatment of cases 
of hiemolytio streptococcal infection admitted to the Isolation 
Block of Queen Charlotte’s Hospital during the years 1981 to 
1935, before tbe wlpbatiUatnlde era, and. tbs. years 1936 and 1937, 
when this drug (or prontosil) was used for all severe cases. 
Generally speaking, prontosil and prontosil soluble were used 
from January, 1986, until the autumn of that year. Then 


GHEMOTMERAPY 


109 


sulphanilamide ■was substituted, but some cases were giv'en 
prontosil soluble in addition. 

Table I 


All cases of Hwmolyiis Streptococcal Infection admitted to ihe^ 
Isolation Block of Queen Charlotte's Hospital 

Prontosil or Sulphanilamide in routine use during 1936 and 1937 



Ko. 

Xteaths. 

. . — _ .. 

Hortality. 

1331 




' 98 

31 

31-6% 

1932 




90 

19 

21-0% 

1933 


* 


97 

20 

20'6% 

1934. 




120 

20 

16-6% 

1985 

• 


4 

90 

22 

24-4% 





495 

112 

22-0% 

1986 




114 

5 

4-4% 

1937 

- 

* 

1 

i 

105 

7 

6-7% 




] 

219 

ft 

12 

5 '5% 


To resume the story of the development of chemotherapy; 
prontosil was the original drug and this was followed by a more 
soluble compound — ^prontosil soluble. These were complicated 
compounds and as they had no anti-bacterial power in vitro their 
mode of action was, for some time, a mystery. Then it was 
shonm that they were broken down in the body -with the formation 
of p-amino-benzene-sulphonamide and it was easy to demonstrate 
that this had strong anti-bacterial properties both m vitro and 
in vivo. The discoverj’ that a relatively simple compound like 
p-amino-benzene-sulphonamidc was a successful chemotherapeutic 
agent was the beginning of the advances in treatment by the 
sulphanilamide group of drugs. For chemists were rapidlj able 
to produce many variants of this compound. 

Sulphanilamide is now the generally used name for p-amino- 
benzene-sulphonamide and it is marketed under that name by 
Boots and by Crookes. Bayers calls it Prontosil Album, although 
it is a much simpler compound than the original Prontosil, Fvans, 
Lescher and Webb call it Streptocide. British Drug Houses and 
Burrouglis, Wellcome & Co, use the -name Sulphonamide P. 
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Such drugs as Proseptasiue and Soluseptacine are not of the 
same chemical constitution and uhat is said later of the mode of 
action and the anti-bacterial properties of the sulphanilamidc 
group does not of necessity apply to these two chemicals. 

Now as to the variants derived from jo-amino-benzene- 
sulphonamide (sulphanilamide). Jfost of these M'ere either ineffec- 
tive or toxic but in 1038, Ewins produced jj-aniino-benzene- 
sulphanido-pyridine, which has come to be known as M. & B, 
693, or Sulphapyridine. Contrary to what appears to be the 
general belief this drug is more toxic than is sulphanilamidc. 
But it is also stronger and has a wider application of use. Thus, 
tVhitby showed that this drug had a powerful curatis e action on 
pneumococcal infections which s^ere not benefited by sulph- 
anilamide. And Fleming showed that it acted much more 
powerfully in vilro on streptococci than did sulphanilamidc. 

Later came the introduction of another derivative, Sulpba- 
thiazole, alternative names for which are Thiazainide and 
M. Sc B. 760, This acts even more strongly than the other two 
on streptococci and pneumococci. It also exercises a curative 
action on staphylococcal infections, though perhaps it is of less 
value in this respect than was at first hoped. Sulphathiazole is 
moreover less toxic than the other two and thus it would seem to 
be a really splendid chemotlierapeutic agent. But unfortunately 
It is rapidly broken do^vn m the body or rapidly eliminated. In 
any event, it is difficult to keep an adequate concentration in the 
blood. It is suggested that 10 mgm. per cent, is a blood concentra- 
tion of sulphanUamide adequate to deal with a moderately severe 
infection. Such a concentration can be produced in a 10 st. 
patient by a dose of about 7 gm. of sulphanilamidc. But one 
cannot get this concentration of sulphathiazole without very , 
heavy dosage at frequent intervals — so there are practical 
difficulties in tlie use of this otherwise valuable compound. 

Still more recently Sulphadiazine or 2-suIphaniIamido-p5Timidine 
has been introduced in America and it is claimed on, what seems 
good authority (21) that it has properties which may make it 
superior to any of the other sulphamlamide drugs in the treatment 
of septic infections. It has, however, not yet been tried to any 
extent in Croat Britain, 

Made of A^on. There is no doubt tliat the. suiphaniiamide 
group of drugs give markedly beneficial effects in the treatment of 
infections with streptococcus pyogenes, meningococcus, B. cofi and 
gonococcus. Some of them can influence pneumococcal or even 
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staphylococcal infections. These drugs axe mai: H 

although to some extent they are bactericidal. 

'that they act, as has been suggested by Pilde: 
interfering with the metabolism of the bacteria 
starved of some substance which is essential for i| 

The anti-bacterial action of these chemicals is neulraliseci by a 
number of substances such as peptones, bacterial extracts, pus 
and some chemicals such as ^J-amino-benzoic acid (a constituent 
of some bacteria). 

The fact that the sulphanilamides were essentially bacteriostatic 
j and that therefore the body cells had to complete the destruction 
of the infecting organisms, led Fleming to suggest that an increase 
in the immunity of the patient would materially assist the 
therapeutic action of these drugs. This combined immimotherapj’* 
and chemotherapy has been shown to be extremely powerful 
against experimental infections of mice with staphylococci, 
pneumococci and the organisms of gas gangrene. But in the field 
’ of practical therapeutics the beneficial effect of the combined 
therapy has not been so clearly demonstrated. 

Dosage. For cases of puerperal infection the most extensively 
tried dosage was approximately 1 gm. three times a day for mild 
cases and twice that amount for more serious ones. This was 
continued until the temperature fell and then reduced. This 
would seem to be a rvrong principle for two reasons : (a) the 
serious toxic effects [vide infra) appear to foUow prolonged dosage 
even more than they do heavy dosage, and (b) gentle chemo- 
therapeutic attack appears to permit development by the infecting 
organism of some kind of immunitj to these drugs. It is better 
to attack them fiercely from the first and to avoid prolonging the 
chemotherapy for too long. Colebrook used to consider that if 
clinical improvement had not occurred within the first five or 
six days of treatment, it was unlikely that there would be any ' 
response from further treatment. It is possible that he might 
now shorten his suggested time in view of the risk of agranulo- 
cytosis, etc., following the Continued administration of tliese 
drugs. One might therefore be permitted to suggest a dose of 
8 gm. spread over the first twenty-four horns, 6 gm during the 
next twenty-fom' hours and 4 gm. on the third and foirrth days 
as an example of what may be administered to a patient with a 
serious septic infection. An occasional case will be encountered 
which has an undue susceptibility to these drugs and a feeling of ' 
intense illness in the early stages of such a course will arouse 
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Suspicions. A white blood*ccIl count should at once be done 
and it may reveal commencing leucop^nia. In this event the 
drugs should at once be stopped. But njilder toxic etfects may be 
found only to follow the administration of M. & B. 693, and 
if this is replaced by the less toxic sulphanilamide, greater 
tolerance to this chemical may be evident. As to whether it is 
wiser in routine use to employ sulphanilamide or sulphapyridine 
(M. & B. 698) for cases of puerperal infection, judgment must be 
deferred. Clinical trials of sulphanilamide has proved it to be of 
great value. SiJphapyridine should be more powerful. But it is 
more toxic and sufOcient published results are not yet available 
to justify a final conclusion. As to sulphathiazolc, it has not yet 
received sufficient trial in cases of puerperal sepsis. It may prove 
of special value for the rare case in which the staphylococcus is 
the principal infecting agent. Perhaps it may even save the 
occasional case of that very fatal disease staphylococcal septica-mLa. 

Toxic Effects of the Sulphanilamide Drugs. There is an 
Wifortunate tendency nowadays to overdo the administration of 
these drugs. Apart from streptococcal puerperal sepsis they are 
probably of benefit in cases of pyelitis, meningococcal infertion, 
pneumonia, and in gonorrhoea. But their wholesale employment 
in the treatment of all pyrexial conditions without reference to 
the nature of the causative organism, and the susceptibility of 
that organism to the actions of the drugs, is to be deprecated. 
For many toxic effects have been observed and reported. Perhaps 
the least important of these is the cyanosis associated with 
SulphtemogloMruEinia or wth Aleihtemoglobineemia. Cases of this 
have been reported by Archer and Discombe (22), and by 
Discombc(28) and others. It is possible that the incidence 
of this condition may be reduced by not allowing patients at 
the same time to receive food or drugs, such as eggs, onions 
and magnesium sulphate, which contain a sulphur radicle, and by 
keeping the colon empty by cnemata. But even should sulph»mo- 
globinsemia and metharmoglobiniemia appear there is no necessity 
to discontinue the drug for no great harm seems to result. A 
common and troublesome toxic effect is a gastro- intestinal upset 
with vomiting as its main symptom. Tliis is more common 
with sulphapyridine than wth sulphanilamide, but it can occur 
with any of these compounds. A much more serious complication 
is Agranulocytosis. This is a very grave condition, of which 4X 
cases had been reported up to August 1st, 1939. Among these, 
the mortality was over 50%. This high mortality rate appears 
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hoSe'wIiat may gener^ly,!l3e:anticipated in cases of this serious 
eomiilicationi; .The (detection of a commencing fall in the white 
sells is a, warning of this, danger and so it is, therefore, important 
to' Kaye a leucocji:e coiint done every two or tliree days on any 
patient who is taking sulphanilamide for more than four days. 
Cases have been reported by Jennings and Southwell-Sander (24), 
by Young (26) and othras. That it can occur as the result of the 
administration of M. & B. 693 as well as after sulphanilamide is 
shown by cases published by Jolinston (36), Sutherland (27) and 
others. In most cases of agranulocytosis, large doses, in the region 
of .SO gm., have been given and severe toxic complications have 
generally followed large doses or the prolonged administration of 
one or other of the sulphanilamides. But the occasional susceptible 
case is encountered from time to time in which smaller doses have 
produced severe and even fatal effects. On one occasion ] 8 gm. was 
sufficient to cause death. Acute Ancerma appears to be another 
toidc lesion. Cases of this have been reported by Harvey and 
Janeway (28) and by Kohn (29). Toxic liver damage and 
puerperal neuritis following prolonged dosage have also been 
reported. 

.Another curious manifestation, apparently a toxic “ drug fever,” 
is a sudden me of temperature after it has been normal for some 
days;'. The only treatment called for in this ease seems to be to 
stop the administration of the drug. Cases of this type have been 
reported by Hageman and Blake (80) and by Schwentker and 
Gelmah (81). Other curious toxic symptoms which again respond 
to .Treatment by stopping the drug are depression, headache, 
dizziness, parfesthesiss and dro%vsiness. It will be seen, therefore, 
that, the /wholesale administration of this drug is not without 
danger, and the greatest danger, agranulocytosis, though rare, is 
one of real seriousness. 

T ' ; Other Treatments 

: Vaccines. These are probably useless in -severe cases .of, 
puaperal sepsis. The patient is already highly immune. The 
bactmcidal', power of her blood is high, the leucocytes show high , 
phagocytic activity and the bacteriotropin response in the seruin,.. 
is good. : There may, however, be some value in vaccin(S therapy . 
for the' more chronic localised infections which may persist; after'; 
the /acute; attaclc has been dealt -with by sulphanilamide dr -its .T 
derivatn’-(ss. . -Combined immuno-therapy and chemp-therapy 'are/ 
■at'preseht pn'.triah. ’■ ; ; i -’.-y' 1'..: ^/.' ' 
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Anti'Sera. These remarks refer to all varieties of anti-strepto- 
ccal serum whether they be polyvalent, anti*scarlatinal or 
hers. Benson and Rankin (32) demonstrated on 114 cases of 
oved septicaemia tliat serum was of no value in this condition, 
debrook (83) compared C9 eases treated with anti-streptococcal 
anti-scarlatinal (anti-toxic) serum before admission to Queen 
larlotte’s Hospital with other cases not so treated. The treated 
ses had a mortality of 30-4%, while the mortality in those who 
id no serum was only 11 -6%. In both these groups were many 
ses that were not infections by the haemolj'tic streptococcus, 
is reasonable to presume that at least these were adversely 
fected by being given another toxin to cope with, namely the 
rum itself. But if only the cases of h-TmoIytic streptococcal 
faction are considered, evidence again points to the probability 
at the serum did harm. Thus, among these streptococcal cases, 
c serum-treated ones had a mortality rate of 45%, while those 
•t so treated had a mortality rate of 22'8%. Such figures are 
)t absolute proof, but Colebrook concludes that tliere is “ no 
ustworthy clinical evidence that the administration of anti- 
reptococcal serum for the treatment of human infections by 
emolytic streptococci has any specific curative effect.” He 
•en goes further and suggests that such administration may 
■metimes have an unfavourable effect upon these puerperal 
factions. He excludes from these deductions a possible beneficial 
feet of injection of sera upon the toxic manifestations of scarlet 
ver. But we must draw the conclusion that treatment of cases 
■ puerperal sepsis with anti-sera must be harmful if the case is 
it one of hremolytic streptococcal infection and is probably 
irnifol even in cases that are of this nature. 

Quinine. Some years ago this had a vogue in tlie treatment of 
lei^tal sepsis and its admimstration was associated with a 
lling temperature. It is now recognised that its curative action 
nt7 and its administration by the oral, intramuscular or intra- 
mous routes has been abandoned. ' 

Metarsenobillon. This and similar arsenical drugs were given 
1 extensive trial at Queen Charlotte’s Hospital and at one time 
ere thought to have conferred benefit. Further experience, 
iwever, demonstrated that this was not the case, and the 
Iministration of these drugs has been entirely, discontinued 
lete. 

Intravenous' Anliseptics. Perchloride of mercury, eusol, 
ercurochrome and other drugs have often been given in solution 
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by intravenous. injection in an attempt to cure septicaemia. For 
years these and other antiseptic substances have been given a 
more or less extended trial. It is probable that they never have 
done, and never vill do, any good. For their action is primarily 
against the mother’s defensive mechanism, hamely her leucocytes. 
■\vhereby her resistance to infection is diminished. The action of 
such intravenous antiseptics on the infecting organisms is likely 
to be of very minor importance. Their administration should 
therefore, unhesitatingly be condemned. 

Surgical Treatments 

Hysterectomy has sometimes been advocated, but it is not 
called for in cases of local infection, and can only be useless in 
cases Avhere the infection has spread. There can, therefore, be 
only very slight scope for this operation. But in certain excep- 
tional cases it maj’- stiH'be called for. Thus it should advisably 
be performed in cases of rupture of the uterus in a probably 
infected case ; in cases of degenerate and infected fibroids ; 
immediately after Csesarean section in an infected case, and in the 
few cases of puerperal fever in which a localised abscess in the 
uterine wall can be diagnosed. 

Laparotomy and Drainage. ' Before the chemotherapy era this 
operation had an extensi\'e trial in the treatment of cases diagnosed 
on clinical grounds as being those of general peritonitis 
complicating puerperal sepsis. In such cases it appeared probable 
that beneficial results were obtained. But since tlie advent of 
sulphanilamide, all severe cases, including those of suspected 
peritonitis, have been treated as outlined earlier in this chapter. 
The results appear to be equally satisfactory, and the operation 
of laparotomy and drainage has fallen, temporarily at least, into 
disuse. j 

Metastatic Abscesses. Incision and drainage of these is such 
an obviously correct surgical procedure that it needs no further 
mention here. 

Vein Ligature. In general surgery there is the analogous 
procedure of ligation of the jugular vein for spreading infective 
thromho-phlebitis from a lateral sinus thrombosis resulting from 
mastoid suppuration. In certain cases of puerperal sepsis there is 
strong reason to suspect a similar process of spreading thrombo- 
phlebitis. Such a possibility would be suggested by the occurrence 
of frequent rigors, particularly in a case of anaerobic streptococcal 
septicaemia -with some other associated organisms also in the blood 
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*eam< This bacteriological picture has been .found to have 
en so frequently associated with the presence of breaking down 
fected clot in the pelvic veins, that it may be regarded as a feature 
'Ongly suggestive of the diagnosis of spreading infective throrabo- 
ilebitis. The difiiculty is to pick the cases suitable for vein 
ature. If we could be sure that the affected vein was the 
arian, good results could be expected and have indeed been 
tained. But effective ligature proximal to a thrombosis 
the iliac veins is more diflicult. There is usually not one 
igle internal iliac vein on each side but several smaller ones, 
d their detection, isolation and effectiv'e ligation is not easy. 
: subsequent autopsy it is usual to find that several thrombosed 
ins have not been tied. The continuance of the pysemic process 
ter the operation has thus been explained. Cases suitable for 
in ligature arc, therefore, few and far between, but this operation 
■es retain its place in the surgery of puerperal sepsis for the few 
ses in which the proper selection of those suitable for this 
•eration can be made. To be brief, this entails the presentation 
r the patient of a clinical picture leading to the diagnosis of 
reading tlirombosis along one or both ovarian veins. That is to 
y, the bacteriological findings above referred to and which are 
rongly suggestive of spreading infective thrombo-phlebitis, plus 
nderness and perhaps resistance over the course of one or other 
'arian vein. 

Late Results Of Puerperal Fever 
A large number of women who had had puerperal sepsis were 
udied by Kenny, M. (34), who found, perhaps rather surprisingly, 
lat complete restoration to normal health could be expected in 
le majority of cases. But some troubles did perist In certain 
ises, and among these, sterility' was of considerable importance, 
thef unpleasant legacies that occasionally manifested themselves 
ere mitral vahuilar disease and rheumatoid axthiitis. 

Similar findings were observed in another series of cases 
vestigated by J. B. Barr (35). In ^addition, he found that an 
creased incidence of abortion obtained in subsequent pregnancies 
id a higher incidence of puerperal sepsis complicated subsequent 
mfinements. A further occasional sequel was persistent cedema 
■ one or other leg. 

Treatment of Urinary Infections 
Since it has already been noticed that urinai^- infection 
xjurring in the puerperlum may be included under the term 
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" extra-genital puerperal sepsis,” it is only riglxt that a brief 
account of the recent changes in the treatment of that condition 
should be given here. A more detailed account is to be found in 
the Chapter on “ Pj^’clitis.” 

The old-fashioned treatment by alkalis is still advised for the 
acute febrile stage. But if alkalis are to be used they must be 
used in adequate quantities — say 300 gr. during each of the first 
few periods of twenty-four hours — and the urine must repeatedly 
be tested to make sure that it is alkaline and remains alkaline. To 
obtain this alkaline reaction and to ensure its continuance, 
at least one large dose of alkali must be given during the 
night. 

Alkalis rarely cause the urine to become sterile, and the first 
therapeutic measure which realij’- succeeded in bringing this 
about was the ketogenic diet. In 1933 Fuller and Colebrook (36) 
published the results of treatment by this method of 54 cases of 
puerperal infection of the urinary tract. In 24 out of the 54 the 
urine became sterile within seventeen days. Then Fuller showed 
that the substance responsible for the success of this treatment 
was jS-hydroxj^butyric acid acting in a strongly acid urine. 
Following along the same ideas, Rosenheim (37) suggested the 
> use of mandelic acid. This treatment being less troublesome and 
less unpleasant than the ketogenic diet had completely supplanted 
the latter. The ultimate form of this treatment was to give, not 
mandelic acid together with substances to make the urine highly 
acid, but — a simpler matter altogether — ammonium mandelate. 
A good example of this is the preparation Mandelix (British Drug 
Houses), which is an elixir of ammonium mandelate of such 
composition that 2 drachms of the elixir is equivalent to 3 gm. 
of mandelic acid and 1 gm. of ammonium chloride. This quantity, 
administered four times in the course of each twenty-four 
hours, is the accepted dose. Owing' to the success of chemo- 
therapy in these cases of urinary infection it is now quite excep- 
tional to have to fall back on treatment by mandelic acid. But 
should this be necessary in any given case (vide mfra) the urine 
must be tested daily vdth reference to its acid reaction. It must 
become highly acid — pH 4-5 to 5'0 is to be aimed at. If this be 
not reached O-S gm, capsules of ammonium chloride are also 
given by the mouth. Fluids should be restricted and exercise 
encouraged so as to help towards the production of concentrated 
and highly acid urine. This treatment is apt to produce renal 
damage, so frequent examination of the urine for casts should be' 

■5 
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carried out. If they be found, reduce the ammonium chloride. 
If they still persist, then stop the treatment. 

A simpler and probably more elfecti\'e method of dealing witii 
puerperal urinarj'- infection is by sulphanilamide and other similar 
chemicals. It may be wise to treat the initial febrile attack by 
alkalis, which later are replaced by sulphamkmide when a 
serious attempt is to be made to kill the infecting organism. 
That it succeeds in this is sho^m in Table II, which is slightly 
modified from Cuthbert’s article (38). This table also illustrates 
the fact that this form of chemotherapy is relatively useless 

Table II 


Effect of Treatment icitk Sulphanilamide on Urinary Infections 
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against cases when the urinary tract is infected with strepiocotcua 
fcecalis. It also fails in some cases of B. coli mfection, Wlien this 
is the case the explanation appears to be either that it has been 
impossible to produce a sufficient concentration of sulphanilamide 
in the patient’s blood and urine or that, perhaps as the, result of 
too low initial dosage, the organisms have acquired a tolerance to 
these chemicals. 

For S.facalia infections and for resistant B. coU ones, mandclio 
acid therapy may be found more useful. But in the great majority 
of urinary infections the sulphanOamide group is very successful. 
Even in cases of streptocoems fwcalis infection, sulphathiazol 
may prove effective though it has been noted that the other 
sulphanilamides are useless. For the common case of B, eoli 
urinary infection sulphanilamide itself or M. & B. 693 may be 
used. Sometimes quite small doses have been sufficient. But the 
risk of small doses being found inadequate and of their having led 
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to the development of tolerance by tbe infecting organism; so 
rendering their elimination a most difficult matter^ has led to a 
tendency to attack these cases more violently from the first. This 
tendency’' is shornr by a dosage which is sometimes recommended 
of 8 gm. of sulphanilamide spread over the first twenty-four hours. 
6 gm. spread "over the next tv'enty-four hours and 4 gm. during 
the third day. After this no more should be given and the urine 
should be sterile. But hea\’y dosage such as this carries the risk 
of toxic effects just as much as does a more prolonged course in 
smaller dosage. It is therefore a wise precaution to have a blood- 
count done at the end of the first twenty-four hours so as to 
make sure that there is no appearance of leucopienia. A further 
blood-count should be done at the termination of the course. 
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RADIOLOGY IN OBSTETRICS 

yEy .E: Rohan Wh-liam's, M.D.(Lond.) F.R.C.P.(Lond.), P.F.R., 
D.M.R. & E.{Camb.), (Assistant Director > Radiological Depart- 
. :.meyit,. Si. Mary’s Hospital, TF.2, Honorary Radiologist, Queen 
y' r- y : Charlotte’s Maternity Hospital, Honorary Radiologist, Hamp- 
y ■ ' ; . stead General Hospital, Honorary Radiologist, Willesden General 
: \ Hospital.) 

... Introduction 

; = Tra increasing use of radiology in obstetrics and the growing 
. / appreciation of its value may be regarded as one of the important 
' , recent ad.vances . 

i/ ' /Obstetric radiology will be considered under four main 

■ ‘ : headings :~ 

, ,/ . (i) .A study of the fcntus in utero : normality and abnormality 

- .;in its posture and presentation, in its growth and development. 

■ / \/(ii) A study , of the maternal pelvis and the fcntal-pelvic 

N / rel^ionship's before and during labour. 

: - i . ,{iii) , A study of the soft tissue structures in pregnancy, with 
■/: ; especial reference to the placental site. 

■ . ■ , , (iy)' A study of the urinary traet in pregnancy. 

/ ' ' • fin the study of the foetus in utero, radiological diagnosis is 
‘/f, ; widely acknowledged as being accm-ate and the examination 
'■/ -/ ; causes no inconvenience to the patient. In any case in which 
; / there is clinical doubt as to the foetal position, as to skeletal 

' ’ / .V abnormality, as to the number of foetuses present, X-ray examina- 
. tion will, usually pro\ade an immediate answer to the problem. 

■ /' / The diagnosis of foetal death, however, is not so simple. 
y. . In the second group, qualitative and quantitative examinations 
. . .'. /of- the pelvis and foetal head provide interesting information, the 

/ value of which, in certain cases, is , acknowledged by most 
.-j" i' .ohstetricians. . A review of obstetric and radiological literature 
' ■ published in receht years leaves littlp room for doubt that foetal- 
/-' ■./ / pplyic relationships and relative proportions and their influence 
on; thpprogiiosis, and mechanism of labour are being, increasingly 
, i '/, studied by - radiological 'methods- in conjunction with elinical 
■■■ t ';'-' • examination, /which must .always be regarded ’ as of paramount 
v-/;-'.>’iraportance./-;:;----. /:■'/ y ly.yy i\ •' /-■ . 



122 


RADIOLOar XN OBSTETRICS 


Much has yet to be learnt from the examinations in the third 
group ; it may be said that in selected cases, radiological examina- 
tion may be of considerable help in determining the placental 
site. 

Before proceeding, it may be stated that there is no danger 
whatsoever to the l^oetus in the application of diagnostic radio* 
graphy during pregnancy, providing that multiple extensive 
abdominal examinations are not undertaken. 

STUDY OF THE FtETUS m UT£r6 

Tlie TOlue of radiology in the diagnosis of multiple pregnancy, 
of foetal abnormalities such as hydrocephalus, anencephaly, 
iniencepbaly and other gross developmental faults, and of the 
general posture of the foetus, is so well known, that it seems 
purposeless to enlarge upon it in this chapter. A few brief 
observations will be made. 

In all cases in which there is hydramnios, radiography should 
be used to asceriam wbeiher the imtus shows any skeletal 
abnormality. Hydrocephalus should not be diagnosed on single 
radiographs ; the distortion and magnification resulting from 
the distance between the foetal skull and the film must be borne 
in mind, and skull enlargement should be confirmed in all of tlu-ee 
planes, i.e., antero-posterior, postero-anterior and lateral 
projections. 

The finding of abnormal foetal postures should lead one to look 
for abnormalities of the pelvic inlet, for signs of extra-utennc 
pregnancy and for such abnormalities as a foetal thjToid tumour 
if the head is markedly extended. 

Diagnosis of Early Pregnancy. In very early stages, the 
diagnosis of pregnancy may be virtually confirmed by hystero- 
graphy with lipiodol or by pneumoperitoneum. Peterson (1) 
has sho'ivn the enlarged uterus as early as the 6th week by pneumo- 
peritoneum. Both these methods are of academic interest only 
and have no practical value. 

The demonstration of fcctal skeletal parts is the most positive 
confirmatory evidence of pregnancy but m the earlier stages the 
Friedman test should be used. With good technique, bony foetal 
parts should be demonstrated at the 16th week, but in some obese 
patients they may not be appreciated until the 20tb week; in 
favourable cases they may be seen as early as the 10th to the 12th 
weeks. 

Thus radiographic examination after the 16th week is likely 

r' 
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to provide a japid and reliable answer to the question as to 
whether a patient is pregnant. It is of importance to have the 
pelvi-rectal colon clear of “ interference-shadows ” due to feces 
and gas. 

Extra-Uterine Gestation 

The presence of extra-uterine gestation in the later stages of 
pregnancy may be suspected by the following signs : — 

(i) An absence of the soft-tissue shadow' of the uterine wall. 

(ii) An unusual clarity of the foetal skeleton. 

(iii) A considerable overlapping of the bony foetal parts by 

intestinal gas shadows. 

In late pregnancy, when after careful clinical and radiological 
examination it is still doubtful if extra-uterine gestation is 
present, it may be justified to perform hysterography. 

Death of Fmtus in Ulero. The best knowm sign of fcetal death 
is Spalding's sign (2), which is an over-riding of the cranial tabular 
bones due to shrinkage of the cerebrum. The significance of 
minor degrees of overlapping is not easy to assess and radiographs 
of the foetal skull in such cases should be taken in two or three 
planes. Some degree of over-riding may occur in a normal foetus 
during enagagement into a relatively small inlet and always 
occurs during moulding in labour. 

With these exceptions, a positive Spalding’s sign may be 
regarded as reliable evidence of foetal death, but the converse 
ceitainly does not hold true : i,e,, a foetus may be dead without 
Spalding’s sign being present. Sehmitker, Hodges and Whit- 
acre (3) found the sign to be present in only 25 i^er cent, of dead 
foetuses. Roberts (4) found the sign W’as negative in 50 per cent, 
of dead foetuses at the first examination, but advises that weekly 
control radiographs should be taken. The presence of hydraminos 
usually prevents the development of Spalding’s sign. j\Iatthews 
has shown that a positive sign may be seen within four to seven 
days of foetal death, but it usually takes longer to develop. 

The status of Spalding’s sign is therefore this : a positi%'e sign 
before the onset of labom is a reliable indication of fcetal death : 
a negative finding does not exclude foetal death. The radio- 
logical findings must alwaj^s be carefully correlated with clinical 
findings before final acceptance. 

Other described appearances of foetal death are not so reliable ; — 

(i) Pronounced spinal augulation, Jxmgman (5) described 
an accentuation of the lumbo-sacral curve as suggestive, but a 
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true lateral view of the fcetal spine would have to be obtained to 
estimate this. 

(ii) Collapse of the thoracic cage usuall;;^ occurs only with 
advanced maceration of the foetus. 

(iii) The foetus appears as if rolled up into a ball (Hartley (6)) : 
this is fairly constant in foetal death but is also seen in numerous 
normal cases. 

(iv) Disparity between the clinical estimate of maturity 
and the size of the fcetal skull. Because the menstrual history is 
notoriously unreliable any disparity carries little weight. 

(v) Continued Jack of growth of the foetus as shorvn by control 
studies at intervals. This is reliable but not of much practical 
value. 

Estimation of Foetal Maturity. The foetal maturity ma}’ be 
judged from : — 

(i) The general appearance of the foetus. 

(ii) The stage of ossihcatioo. 

(lii) The size of the foetal skull. 

The experienced worker in obstetric radiology using constant 
technical conditions undoubtedly is able to make a shrewd guess 
as to the maturity from the general appearance of the foetus ; such 
a judgment may be useful but is not reliable. 

The ossification of the fcetal skeleton may serve as a rough guide 
to fcetal maturity, by noting the development of certain centres 
of ossification. However, superb technical radiographs are 
essential and these are often unobtainable in cases with 
hydramnios or marked obesity, which are just the type of case 
in which the obstetrician may seek help. Apart from this, the 
accepted dates of appearance of certain ossihe centres which are 
commonly used are mere averages and are subject to variation 
within wide limits of normahty. Reliance certainly cannot be 
placed on estimates made from the degree of ossification. The 
centres of ossification which may be useful are ; — Cuboid, 40th 
week ; upper tibia, 40th week ; lower femur, S5/40th week ; 
astragalus, 24/S2nd week ; os calcis, 21/29th week. The writer 
has seen the lower femoral epiphysis clearly ossified in both lower 
limbs as early as the 24/25th week. 

An estimate of the fcetal maturity is often made by measurement 
of the foetal head, i.c., cephalometry, which is discussed more 
fully in a later section. Different workers aim primarily at 
measuring a certain diameter (or more than one), either the 
occipito'frontal, the suboccipito-bregmatic or the biparietal. In 
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selected cases, an aceiirate measurement may be possible : in 
most' cases, only an approximate measurement is feasible ; when 
the measurement has been made, recourse is made to such work 
as the combined equation graph of Scammon and Calkins (7) 
which gives the average size of the occipito-frontal diameter in 
relation to the maturity ; the graph also indicates the upper and 
lower limits of normal variation. For example, with a corrected 
occipito-frontal diameter of 11-0 cm,, the average maturity is 
thirty-six weeks, but the maximum for this measurement is forty 
weeks, and the minimum is thirty-two weeks. Thus in the later 
stages of pregnancy there may be a plus or minus error of no less 
than four weeks compared to the average. These limits are 
admittedly exceptional, but in practice, e%’'en with accurate 
measiuement, one should allow a four-weeks overall variation 
in an estimate of maturity, and a report should state that though 
the estimate is (c weeks, the actual age may well be “ a; -f- 2 ” 
weeks or “ ce — 12 ” weeks. Reece (8) estimates the biparietal 
diameter and works on the assumption that this increases by 
0.1 inch per week from thirty weeks to full term. 

Thus an estimation of foetal maturity cannot be regarded as an 
accurate or reliable procedure even though the head measurement 
may be accurate. As Roberts (9) puts it, “ in any case of clinical 
doubt as to maturity, such methods (cephalometry) are, however, 
justifiable as being the only alternative means at oiu disposal.” 

RADIOLOGICAL STUDY OF THE MATERNAL PELVIS AND 
F(ETAL-PELVIC RELATIONSHIPS 

Introduction. The evolution of radiological study of the pelvis 
in obstetrics makes interesting reading and has produced a con- 
siderable literature, much of which is concerned with radiological 
technique and less with a critical appraisal of the value of' the 
study. Until comparatively recentl 3 % obstetricians and radio- 
logists have approached this^’study from their own particular 
angles and hence there has been misunderstanding and an 
inadequate use has been made of X-raj*- examination. In recent 
years, however, it is evident that there has been more co-operation 
and radiologists have come to appreciate the obstetrician’s view- 
point, and vice versa. No investigation in medicine employing 
an ancillary method gains more &om the co-operation of the 
specialists concemed than this studj' of the pelvis. 

In earlier years, the main work was concemed with measure- 
ment of the pelvis — pelvimetry — and the inlet claimed most 
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attention. Then interest was widened and the dimensions of the 
outlet were studied and finally the pelvis as a whole could be 
measured with a high degree of accuracy. It was gradually 
appreciated that Kneept in marked degrees of pelvic contraction 
with inevitable absolute disproportion, the shape and form of the 
pelvis as a whole in its various planes was as significant as the 
mere size of certain diameters. This essentially qualitative study 
owes much to the work of Caldwell, Moloy and their colleagues. 

We thus arrive at the study of shape and form, termed pelvio- 
radiography by Caldwell (10), and the study of measurement 
(pelvimetry) of the maternal pelvis linked up With the measurement 
of the foetal head (cephalometry). Obviously pclvioradiography, 
pelvimetry and cephalometry cannot be considered separately ; 
they are complementary methods leading to the same fundamental 
aim, namely : is there any likelihood of normal labour being 
disturbed by variations of size and shape, and how will the 
mcciianism of labour be influenced by significant variations ? 
Can radiology give any information that clinical examination does 
not ? The answer in certain cases is “ yes ” : but even when the 
clinical outlook appears clear and simple, it is sometimes advan- 
tageous for the obstetrician to seek the help of his radiological 
colleagues. 

Pelvimetry and Cephalometry 

The number of different described tecliniques is legion, and 
some of these will be considered briefly. It is better to regard 
the various methods and techniques as individual modiflcations 
of basic principal methods. 

Tele-radiographic methods (radiography at a long tube-film 
distance to minimise magnification and distortion as is used in 
modem chest radiography as a routine) are theoretically ideal but 
are impracticable and are therefore scarcely used. The two basic 
methods in widest use are : ' 

(i) Position methods. 

(ii) Stereoscopic and triangulation methods. 

Position Methods. Many of the described techniques use the 
semi-sitting position described by Albert (11) in which the plane 
of the pelvuc inlet is so arranged as to be parallel to the film. The 
paUcut is seated qu the Putter-Bucky diapltcagm, or stationary 
grid with the back inclining against a rest usually set at an angle 
of about 55 degrees to the horizontal for an average case. The 
upper margin of tlie symphysis pubis and the spinous process of 
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the fourth lumhar vertebra are identified by palpation and 
brought to the same horizontal level ; this may be checked by 
calipeis carrying a spirit level. The tube is centered vertically 
above the centre of the inlet : thus a supero-inferior view of the 
pelvis is obtained. True lateral views are also included in most 
of the techniques to be described. 

The different modifications are not usually positional but 
variations in the method of correcting magnification, and some 
of the best known are described under their authors’ names. 

Thorns (12), Pelvimetry. Supero-inferior (Albert) and lateral 
views. The radiogi-aph of the pelvis is taken and the patient is 
removed, leaving the tube and film undisturbed. An opaque 
sheet of metal in "whicli small holes have been punched at regular 
1*0 cm. intervals (longitudinally and transversely) is then placed 
in the same plane above the film that the inlet occupied. A 
flash exposure is made tluough this grid on to the film. The 
resultant radiograph shows the inlet outline with regularly-spaced 
black dots which wall be rather more than 1*0 cm. apart. The 
number of dots overlying a diameter (allowing for obliqmty) will 
represent directly the true measurement of this diameter. 

Cephalometry. The supine position is used and after clinical 
palpation, the tube is centered vertically above the mid-point of 
the long axis of the foetal head : the perforated grid is applied 
as in pelvimetry. 

Walton (13). Pelvimetry. Positions as in Thoms’ method. 
Correction is made by a “ false-centimetre-chait,” prepared by 
radiographing test-objects at a standard focus film distance. The 
chart, once made, may be used for all cases radiographed at this 
standard distance. Cephalometry. The foetal head is radio- 
graphed in two planes at right angles and the “ false-centhneti’e- 
chart ” is applied to correct the measured oecipito-frontal 
diameter and biparietal diameter. 

Roberts (14). PelvimeUy. Positions as in Thoms’ method : the 
correction is applied by a simple aritlmietical calculation. The 
true diameter equals the false diameter X a correction-factor 
(which is less than unity). This correction-factor, usually of the 
order of 0*8. is the focus-inlet distance divided by the focus-film 
distance. If a standard focus-film distance is used, then all the 
corrections may be tabulated or put into graph form and applied 
to all future cases. Cephalometry. Roberts uses an approximate 
method. The patient lies prone with the immediate supra-pubic 
~ region (in vertex presentations) as close as possible-to the film. 
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A variable correetion-factor is applied depending whether hypo 
gastric contact with the film is good or bad. The method is base< 
on Reece’s work (8) of measuring the diameter of the greates 
circular section. 

Roticden (15). Pelvimetry. With the same basic position (Albert) 
a longer focus-film distance than usual is used. During tin 
exposure, the symphyseal region is shaded by an opaque mask t« 
prevent over-exposure anleriorily. Correction is made by oni 
of a series of previously prepared “ pubic scales,” each appropriat< 
for a certain distance of the inlet plane above the film. 

Courtney Gage (16). The same basic position is used. A 
corrected charted outline of the inlet is prepared from the radio- 
graph by reconstructing the actual technical “ set-up ” usee 
during the radiographic exposure. This reduced tracing or char! 
shows not only the true size but also the corrrected shape of the 
inlet, and is of especial value in asymmetrical pelves and foi 
teaching purposes. Tlie original description of this method bj 
Dr. Gage was given in earlier editions of this book ; as it has not 
been published in its original form elsewhere, it is given fully in 
an appendix at the end of this chapter. 

Both Rowden’s and Gage’s methods may be applied to 
cephalometry by either localisation of the head by radiography in 
two planes or by clinical palpation. 

Jacobs (17). This author first estimates the inclination of the 
pelvic inlet to the horizontal by an instrumental clinical examina- 
tion using his inclinometer. A supine supero-inferior ^dew of the 
inlet is obtained : the tube is angled so that the central ray wdll 
be at right angles to the plane of the inlet and the film placed so 
that it lies parallel to the inlet. The necessary angulation of 
tube and film is known from the first manoeuvre, i.c., estimation 
of inlet inclmation. A lateral view is also used, Jacobs believes 
that this arrangement is more accurate than the Albert position, 
because the external conjugate diameter does not necessarily 
coincide with the true conjugate plane. Correction is applied by 
Thoms’ perforated grid. 

RaZf(18). This worker has a rather original approach. His 
method is positional ” in character but Hodges considers that 
its basic principle depends upon ” 90® iTiangulaiion." Ball takes 
two radiographs, an antero-postcrior supine and a lateral. He 
sets out to compare the calculated volume of the foetal skull with 
the volume capacity of different planes of the pelvis, giving 
especial attention to the volume capacity of the inlet and inter- 
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(i) Lateral view. 

(ii) Patient supine. X-ray beam angled at 45 degrees to film, 
inclined towards the patient’s head and centered at the lower 
margin of the symphysis pubis {one of the positions used by 
Caldwell and Moloy). 

(iii) Patient prone, X-ray beam angled at CO degrees to the 
film, inclined towards the feet, centered at the upper margin of the 
symphysis (used by Hodges), 

(iv) Patient sitting on the film, leaning well forward with the 
abdomen between the thighs : tube centered vertically above the 
ischial tuberosities (Chassard and Lapin6 (21) ). 

Anatomical Features seen in the different Projections 

An antero-posterior supine radiograph of the whole pehds 
centered at the upper margin of the symphysis will give a good 
general survey of the pelvis and will especially show the con- 
vergence, straightness or divergence of the side walls. The 
supero-itiferior view (semi-sitting position of Albert) will provide 
an excellent appreciation of the inlet and the dimensions of the 
conjugate, transverse and oblique diameters. The promontory 
is not always easily defined, especially in advanced pregnancy, 
and hence more rebance may be plac^ on the true lateral view 
for the measurement of the conjugate diameter. This view also 
shows the ischial spines and the important inter-spinous diameter 
can be measured. 

The true lateral view will show the true and diagonal conjugate 
diameters, the “ obstetric triangle ” described by Jacobs (17), 
and the pubo-sacral or antero-posterior diameter of the outlet. It 
will also show the shape and inchnation of the sacrum and the 
width of the sacro-sciatic notch. 

The various technical methods outlined each have their peculiar 
advantages and disadvantages. It will be obvious that no single 
method has come to be regarded as standard ; there have been 
different views as to what information should be sought, to say 
nothing of the variety of technical modifications to enable one to 
gain such information. 

THE WORK OF CALDWELL AND HIS COLLEAGUES ON 
THE OBSTETRIC PELVIS 

Introduction. Caldwell and his colleagues Moloy, D’Esopo 
and Swenson have undoubtedly done a great service to the present 
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and future conduct and teaching of obstetric practice, iheir 
work has gone far beyond the establishment of a mere classification 
of pelvic types ; it has broadened our ideas and concepts about 
the mechanism of labour away from the somewhat narrow text- 
book teachings. 

These w'orkers began their studies with an investigation into the 
influence of pelvic size and shape on the mechanism of labour, 
because it was clear to them from their experience that many 
cases of difficult labour were due to pelvic anatomical variations 
which had received but slight recognition and had been accredited 
with even less significance. 

■Whilst many radiologists and a few obstetricians were enthusi- 
astically perfecting pelvic measurement — a quantitative study — 
Caldwell and his colleagues began to evaluate qualitative peliac 
studies — studies of the shape and form of the pelvis in its various 
planes. Their methods incidentally provided them with quanti- 
tative measurements by the ingenious measurement of the 
“ phantom image ” using the precision stereoscope perfected by 
Moloy. 

Because of the importance of this work, it is hoped in this 
section to give a reasonable analysis of their researches up to the 
present time. The writer feels that these researches will have a 
considerable influence on the practice and teaching of obstetrics 
during the next few years. 

Their work began rrith studies of pelv’^es from museum collections 
and then in post-natal cases in whom there had been difficult 
labours. They then apph'ed pelvioradiography ” to ante- 
natal cases and have studied the mechanism of labour duiing 
labour in well over 1,000 cases both with normal and operative 
deliveries. 


Technique of Pelvioradiography 


■Whilst ordinarj' stereoscopic methods were found to be adequate 
for a study of pelvic shape, they were difficult to apply to accurate 
measxirement. A precision stereoscope was devised" so that the 
phantom image of the pelvis and foetal head could be dhectly 
measured in front of the obsen'^cr through half-platinized mirrors 
w'liilst vierring stereoscopic fihns in pairs. 

The following projections are used ' . 


antero-posterior pair of radiogranlu 
with the patient supine i a pad is placed under the lumbo-saial 
hollow to decrease the pelvic inlet inclination to the horizontal, 
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The tube is centered vertically above the mid-point of the line 
joining the anterior superior iliac spines. 

2. Forty-five degrees antero-posterior view, patient supine, 
with the tube tilted towards the head, centering at the lower 
margin of the symphysis. This is taken for a study of the 
subpubic arch. 

3. True lateral view centering over the sacro-seiatic notch. 

Morphological Classification of Pelves 

Caldwell and his colleagues recognise four parent types of pelvis 
with many intermediate variations in form. These parent forms 
were the long narrow oval pelvis, the round pelvis, the flat pelvis 
and the wedge-shaped pelvis and were respectively given the 
following natnes : — 

(1) Anthropoid. (2) Gyniecoid. (3) Flat (or Platypelloid). 

(4) Android. 

Description of Parent Types. (See Fig. I, p. IS). 

1. Anthropoid Pelvis. This is a human pelvis resembling that 
of the higher female apes ; it is also called the “ transversely 
contracted” and the ” assimilation pelvis.” The antero-posterior 
diameter is long, and the transverse diameter is relatively (or 
absolutely) short. The fore pelvis may be average or narrow. 
The widest transverse diameter at the inlet is well fonvard and 
hence there is a wide sacro-sciatic notch. The sacrum is long and 
narrow and may have six segments. The subpubic angle is usually 
average or wide and the inclination of the miet is very steep, i.e., 
in the supine position it is almost horizontal. 

2. Gynaecoid Pelvis. This is a weU-curved rounded pelvis 
with an average ratio of conjugate to transverse of 11 to 13. The 
widest transverse diameter is well forward and the fore pelvis 
wide and smooth. The sacrosciatic notch is average to rvide 
and the sacrum slopes backwards. The subpubic arch is wide 
and the side walls are straight. 

8. The Flat or Platypelloid Pelvis. The A-P diameter is short 
and the transverse long. The widest transverse diameter is 
midway between the promonotbry and the symphysis. The 
sacrosciatic notch is small. The subpubic arch and outlet usually 
conform to the gyniccoid shape but there may be appreciable 
convergence of the side walls in less typical cases. 

4. The Android Pelvis. This is typically wedge-shaped, the 
apex of the wedge at the symphysis. Tlie widest transverse 
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diameter is near the promontory, the posterior segment of the 
pelvis being short and the anterior segment long, narrow and 
angulated. The sacrosciatic notch is narrow, the side walls 
convergent and the subpubic arch narrow. The public rami are 
strong and thick and the pelvic cavitj’’ is deep, 

Boderline and Mixed Pelvic T>’pes. Relatively few pelves 
conform to a pure parent type. Classification is facilitated by 
considering firstty the shape of the posterior segment at the inlet, 
ix.y the segment belxind the widest transverse diameter, and 
secondly, the shape of the anterior segment, in front of the 
transverse diameter. Thus the term “ android-gynaecoid ” pehfs 
refers to a pehas vith a short masculine form of posterior pehns 
but with a •well-curved •vwde fore-pehns. 

The Cavitj' and Outlet. Below the inlet, the shape of the pelvic 
ca\’ity may change as the outlet is approached bj- variations in 
the plane of the side walls, of the sjmphysis and of the sacrum. 
The transverse capacity of the outlet ■will be diminished by 
convergent side walls and long ischial spines. The subpubic arch 
may be narro'W', average or wide but does not necessarily follow 
the degree of side wall convergence ; thus a wide transverse inter- 
tuberous diameter may be associated with a nari’ow arch. Further 
the subpubic arch does not always conform to the shape of the 
fore pehns at the inlet level. 

Just as the capacity of the fore-pelvis is influenced by the shape 
of the subpubic arch and the rami, so is the posterior pelvic 
capacity influenced by the transverse and longitudinal curvature 
of the sacrum and by its inclination. The relationships of the 
lower sacral segments and associated ligaments to the ischial 
spines is of considerable practical importance. 

All these various anatomical variations can be judged Avith a 
reasonable degree of accuracy by competent clinical examination. 
The finding of some significant variation at ante-natal examination 
justifies a full radiological study as a confirmatory measure and 
as an aid to the obstetrician in deciding the best mode of delivery 
in difficult cases. ^ 

Summary of the Classification and Description of the Pelvis 

The pelvis is first classified mainly on its inlet characters : tlfis 
is followed by a description of the cavity and outlet and finally 
measurements of significance are recorded by measurement of the 
phantom image. 

The following scheme is suggested ' ' 
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A. Classification and Description of Inlet Shape 

(i) Anthropoid type (parent) — ^large, average or small ♦ 

(ii) Mixed anthropoid — gynfccoid type. 

(iii) Gyncccoid type (parent). 

(iv) Slixed gynarcoid — flat type. 

(v) Flat type (parent). 

(vi) Android type (parent), 

(vii) Mixed android types ; android-anthropoid ; android* 

gynaecoid , android-flat, 

(viii) Asymmetrical pelves, 

(ix) Frankly pathological pelves, secondary to rickets, hip 
joint diseases, old poliomyelitis, etc. 

B. Description of the Lower Pelvic Zones 

(i) Subpubic nrcli — wide, moderate or narrow. 

(li) Pubic rami — straight or curved, slender or heavy. 

(iii) Splay of side walls — convergent, straight or divergent. 

(iv) Fore pelvis — well foimed or funnel-shaped. 

(v) Ischial spines — long and narroiv, or flat and broad. 

^vi) Sacio-sciatie notch — ^wide, average or narrow. 

(vii) Sacrum — length, width, inclination, curvature, number 
of segmeuts, 

(viii) Lateral bore — straight, convergent or divergent. 

(ix) Shape of outlet in front of sacral tip. 

Frequency of Pelvic Type, In a series of 215 obstetric patients 
of both white and negro stock, the following percentages of the 
different types were found 

Anthropoid . . 22‘7% Gynrecoid . . . , 50>6% 

Flat . . . . 4 4% Android . . . . 22-4% 

Asymmetrical , . I -8% 


Average Measurements in Different Types. The following figures in 
centimetres were taken fiom a series of white patients only': — 


T)Pi 

Conjagato (cma ) 

Tnnavrne (can.). 

Gyniecoid ... . ' 

10-8 

18-7 

Android 

10-5 

18-5 

Anthropoid 

11-7 

12-9 

Flat 1 

8*5 

14-4 

Avtsagft for all types 1 

10ft 

1 IB'S 


* The terms large, average or small are applied appropriately throughout 
all the variow forms. 
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These figures well illustrate the poor impression of inlet shape 
that is given by mere measurement of the important diameters ; 
it will be seen that the average diameters for the gynsecoid and 
android types are very similar, w'hilst their shapes are markedly 
dissimilar. 

The Mechanism of Labour in Relation to Pelvic Type 

The following observations are based on stereoscojjic investiga- 
tion of more than 1,000 cases during the course of labour, obser\'ing 
the descent, flexion, moulding and rotation of the head in relation 
to the pelvic architecture and the pelvic soft tissues. 

The Head Position at the Onset of Labour. The head tends to 
engage with its long diameter in the largest pelvic diameter ; this 
may be appreciated in the following table based on a series of 
200 cases, the figures being given in percentages. 


Pelvic Type, 

Posterior 

oblique* 

Trausvexao. 

Autcrlor 

oblique* 

Direct 

anterior. 

Anthropoid 

28-5 

37-5 

17-0 

17’0 

Gjmsccoid 

10-0 

69-0 

20-0 

1*0 

Android ... 

20-5 

71-0 

8-5 

0 

Average for all cases 

18-5 

CO-0 

16-0 

i 

0 


Mechanism common to all Pelvic Types. In most cases engage- 
ment begins with the liead showing a moderate degi-ee of 
asynclitism or showii>g a tendency to a posterior parietal presenta- 
tion, Synclitism was not observed. The posterior parietal bone 
overhangs the inlet with the sagittal suture directed do^vnwards 
and forwards. The anterior parietal bone descends beliind the 
symphysis in a do^vnward and backAvard dii ection ; this is 
largely controlled by the soft tissues of the lower uterine segment. 

Apart from the dynamic uterine forces, there are tlrree important 
controlling factors : — 

(i) Plexion and moulding where the head encounters resistance 

from bone or soft tissues, > 

(ii) Changes which occur in the long axis of the head as it is 
forced dowm and guided ilirough a certain axis in the pelvis. 

(iii) Position of this axis of descent ; this may be less commonly 
in the anterior pelvis, or more commonly in the posterior pelvis. 

The shape of the pelvic segment through wdich the .head 
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descends is certainly significant, but the soft tissues of the lower 
uterine segment have an important influence. In the majority 
of normal labours, the head will descend in a posterior pelvic 
axis, i.e., in the most ample part of the cavity. At the bottom 
of the posterior pelvis, anterior rotation from the transverse or 
occiput-posterior positions begins and is completed when the 
head is pushed downwards and forwards to a lower level in the 
outlet itself. It is possible for normal labour to occur through an 
anterior axis of descent but this is the exception rather than the 
rule. It appears to be almost impossible to anticipate the position 
of the axis of descent, whether anterior or posterior. 

Head Adaptation to Pelvic Shape 

Whilst there are exceptions, generally speaking the head 
positions will be mainly controlled by the shape of the axis through 
which the head descends. 

In the gynoecoid, flat and android types if the head is brought 
close enough to the sacral region, a transverse position of the head 
will be favoured. In the anthropoid type, the transversely 
narrowed inlet with a deep sacral concavity admits the head in 
the oblique, anterior or posterior positions. 

Deep Arrest. The influence of pelvic shape on head adaptation 
is important in the causation of deep transverse and deep posterior 
arrests of the head, Deep transverse arrest is characteristically 
associated with a flattened posterior segment in the gyniecoid, 
android or flat tj-pes, whilst the arrested posterior position is 
typically associated with the anthropoid type when descent 
occurs through the posterior pelvis. 

Significance of Pelvic Shape in Treatment of Arrest 

If a full appreciation of pelric type and foetal-pelvic relation- 
ships is gained during labour, useful suggestions may be made for 
correct axis of traction, correct level for rotation and the best 
mechanism through the lower pelvis. At the Sloane Hospital 
for women, an appheation of these principles has resulted in, 
firstly, a lessening in the number of difficult forceps cases without 
MV increase in the number of Csesatian sections, and, secondly, 
a decrease in foetal mortality because forceps have been handled 
on ViCttw iirta.bs.Tivta\ -pritiraples, 

Caldwell and Ills colleagues make many suggestions as to the 
manner in which forceps should be applied and as to the level 
at whicli rotations should be undertaken. They also advise a 
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careful consideration of outlet shape before embarking on 
mechanical delivery. 

A list of their published papers is given below ; — 

Causwell and SIoloy. Science, 1932, 76, 87. 

CAnnwELi. and MonoY. Amer. Jour. Obstel, and Gyncc., 1933, 26, 479. 
JIOLOY, Amer. Jour. Rcentgcnologif, 1933, 30, 111. 

CAiiDvrEiit., Moloy and D’Esopo. Amer. Jour. Obstel. and Gynec . , 1934, 28, 482. 
Mem. and ibid. 1934, 28, 824. 

Mem. and ibid. 1983, 30, 7C3. 

Mem.' and itnd. 1936, 32, 727. 

CALnwELn, JIoLOY and S^^'ENSo^'. Amer. Jour. Roentgen., 1939, 41, pp. 803 
503, 719. 

CAnDWELn and Monov. Proc. Roy. Soc. Med., 1938, 32, 1. 

Moloy and Swenson. Chapter X in “ Diagnostic Roentgenology ” (Editor, 
Golden). Nelson, 1938. 

CRITICAL APPRAISAL OF THE VALUE OF 
RADIOLOGICAL EXAMINATION 

The value of radiological study of the foetus in utcro primarily 
is unquestioned, and need receive no fm-ther attention here. 
However, the status and value of pelvimetry, cephalometry and 
Of qualitative studies of the pelvis and foetal-pelvic relationships 
is not so clear. 

Whatever may be advocated in this essay to urge a tvider use 
of X-ray examination, it must be clearly understood that clinical 
examination is of paramount and peerless importance, and that 
■radiological study must always be secondary to clinical examina- 
tion. If clinical methods were perfect, however, there would be 
no need for radiographic examination. A study of maternal and 
foetal mortality shows that clinical methods are not always 
adequate. A short quotation from Fitzgibbon (22) is apt at this 
point ; “ At the present time the number of women treated by 
induction of labour and Caesarean section is greater than the 
number of women who suffered from dystocia before the perfection 
and adaptation of these methods of treatment, but the number 
of craniotomies, difficult deliveries and disastrous results of 
delivery with forceps, is not diminished ... It suggests that the 
application of operative interference for the purpose of avoiding 
dystocia is not wholly confined to cases calling for such treatment 
■while it is undoubtedly not applied to many cases in which it 
would benefit.” 

It seems clear that the use of any ancillary method by which 
the obstetrician may improve his Judgment is certainly Justified. 
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Tlie value of radiological examination and opinion will surely be 
enhanced if it receives mote constructiw criticism from obstetricians 
than has been the general custom. 

What can the radiologist offer to the obsterician? Firstly, 
concerning pelvimetry, which in careful hands is accurate ; 
obviously an exact knowledge of certain pelvic diameters is of 
considerable value. Secondly, concerning cephalometry which 
is only accurate in cases in which the essential diameters are clearly 
shown ; often a mere approximation of the size of the foetal head 
only is aimed at or realised. Weasurement of the foetal head is 
not as important as pelvimetry, hence this relative inaccuracy is 
not a serious adverse factor. The pelvis is virtually fixed in shape 
and size, hut the position of the foetal liead may be changed by 
movement of the foetus as a whole, by rotation about its long or 
transverse axis (the latter producing flexion and extension) and 
its shape be changed by moulding. Even if accurate cephalo* 
metty is feasible in a given case, if moulding is marked during 
labour, the accurate measurement seems rather pointless. Hence 
pelvimetry is of much greater importance than cephalometry. 

But there are limitations as to the value even of accurate 
pelvimetry. Normal unaided labour sometimes occurs when one 
or more of the measured pelvic diameters indicates that normal 
labour would be impossible — quite apart from a consideration 
of the uterine forces which obviously cannot be assessed by 
radiological means. In such pelves there must be compensatory 
capacities to permit normal labour when certain diameters seem 
to indicate absolute disproportion. These compensatory capacb 
ties have been well emphasised in the writings of Caldwell and Iiis 
colleagues wlio have brought a fuller recognition of the importance 
of shape and form of the maternal pelvis. 

It is thus logical to suggest that the value of pelvic mensuration 
■will be enhanced by a full knowledge of pelvic capacities in all 
planes, CaldweH’s work and the volumetric estimations of 
Ball (18) represent distinct advances in the endeavour to assess 
the proportionate sizes of fcetal head and pelvic cavity. 

After appropriate radiological examination, the wisest course 
•would appear to be to assess obstetric cases into one of three 
groups : — 

(i) No suggestion of any bony disproportion — the largest 

group in practice. 

(ii) Borderline cases. 

(iii) Absolute disproportion— the smallest group. 
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Any arrest in Group I cases will be presiunably due to factors 
other than bony disproportion, e.g.. poor uterine forces, soft part 
resistance and unfavourable position of the head. In Group II, 
the bordei’line cases, the position of the head and its mouldability 
are of great importance, and there is a likelier necessity for 
operative intervention than in Group I. 

The objects of radiological examination are two-fold : — 

(i) To determine whether the bony pelvis is large enough to 

permit descent of the head. 

(ii) To determine how the head may descend if the pelvis is 

large enough to receive it. 

These are the quantitative and qualitative methods respec- 
tively. The proportionate sizes of the head and pelvis do not 
always give an accurate prognosis of the hkely ease or difficulty 
of a labour. Even a major degree of disproportion may be over- 
come by the ability of the head to flex and mould with efficient 
uterine action. The smallest diameter is not necessarily an index 
of pelvic capacity because there may be useful compensatory 
variations in shape in other axes and planes. 

Qualitative studies make quantitative analyses much more 
valuable and a knowledge of the pelvic shape and foetal-pelvic 
relationships gained by X-ray methods before and during labour 
will be advantageous to the obstetrician and ivill aid his judgment 
in the correct management of difficult labour and the treatment 
of arrest. Guidance and not dogma may be expected from 
radiological studies. 

The vnitings of Caldwell and Moloy have been criticised mainly 
as to their classification of pelves which has been called cumber- 
some and tmscientific (23). But the classification per se is not of 
fundamental importance ; what is important is their realisation 
that shape and form means much more than the acceptance of 
such narrow terms as the “ generally contracted pelvis.” 

At what period of gestation should X-ray investigation be 
undertaken? The radiologist’s task becomes more difficult as 
pregnancy advances, and pelvimetry should preferably be per- 
formed in the early months. The study of disproportion and 
volumetric comparisons must obviously be made near full term. 
It is therefore suggested that full pelvimetry should be done early, 
but that foetal pel^^c relationships be investigated at or near full- 
terra, or during labour, by a limited examination in which 
stereoscopy is valuable. 

What should guide the selection of cases for X-ray examination ? 
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Some enthusiastic workers have advocated routine pelvic studies 
on all primiparous cases4 

There is some justiiication for this attitude when it is remem- 
bered that even significant anatomical variations may be over- 
looked on competent clinical examination, especially in primi- 
gravidjE. 

However, it must be remembered tliat each full study of the 
pelvis is time-consuming and costly. Thus in primigravidaj it 
would be reasonable to radiograph those cases in which clinical 
examination suggests some significant anatomical variation or 
when there is any doubt as to pelvic capacity. Obviously this 
will depend upon the adequacy and competence of the clinical 
examination. In multiparous women, whenever there has been a 
bad previous obstetric history with or without apparent cause, 
full X-ray study is justified. 

X-ray examination will, at the very least, help to give a warning 
in potentiallj^ difficult cases, and will give encouraging confirmation 
in other cases in anticipated normal labour. In the borderline 
cases in which the obstetrician seeks most help, X-ray examination 
will often leave doubt as to the wisest course to pursue ; but in 
this latter type of case, there is still much to be learned from 
radiological methods applied during labour in suitably equipped 
institutions. 

The writer thus advocates a wider use of X-ray examination 
in clinically selected cases rather than an exclusion of X-ray 
methods or their routine and sometimes purposeless adoption. 
The examination should be made thorouglUy ; it is a great 
mistake to try and extract maximum information from radio- 
graphs of limited number or poor in quality taken with inadequate 
equipment. 

DEMONSTRATION OF THE PLACENTAL SITE AND 
PLACENTAL PR^VU 

In obstetric practice it is sometimes desirable to ascertain the 
site of the placenta and this is often not determinable by clinical 
examination alone. 

Radiographic examination may be distinctly helpful and 
methods Imvc bccu devised to deteemme the placental site. Two 
methods — amniography and thorium placentography — are of 
academic interest but have little practical value and mil be dealt 
with briefly, Tw’o further methods — direct radiography and 
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cystography iu suspected placenta prse^'^a — are harmless, and 
their value is becoming more widely recognised. 

Amniography. Amniography is performed by the injection 
of an opaque fluid substance directty into the anmiotic fluid. 
The most suitable media are those used for intravenous urography 
{uroselectan B, for example). Early investigators in this field 
used strontium iodide (Munro Kerr and Mackay (24) ) but several 
foetal deaths occmred. Uroselectan is the safer medium but 
almost invariably the onset of laboiu' follows amniography, and 
hence the method should only be used late in pregnancy, when 
the onset of laboin- may be reasonably welcomed. Burke (25) 
has sho^vn that amniography will almost certainly indicate the 
placental site. The amuiotic fluid is rendered relatively opaque 
and contrasts with the foetal soft tissues and the muscular uterine 
wall. The placenta will appear as a filling defect at the expense 
of the amniotic cavity. The risks of the method scarcely justify 
its use when harmless methods will often show' the placental site. 

Thorium Placentography. Erhardt (26) has shorvn that the 
placenta will “ take-up ” certain substances injected into the 
maternal blood stream. Such substances are thorium dioxide and 
tri-iodostearic acid, and in experimental animals the placenta 
has been clearly visualised owing to its radiopacity. Thorium is 
contra-indicated in the human subject because of its fixation in the 
retieulo-endothelial system and its radio-activity. The use of 
tri-iodostearic acid has not been tried out in clinical work, but 
may one day prove useful. 

Direct Radiography and Air Cystography 

Snow (27) has made an especial study of the soft tissues in 
pregnancy and finds that a normally-placed placenta is frequently 
demonstrable as an opacity merging with the uterine wall and 
considerably increasing its apparent tliickness. The shadow of 
the placente is sometimes indented by the foetal limbs, but is 
separated from them by thin linear translucencies due to the foetal 
subcutaneous fat and the vernix caseosa. The placental shadow 
usually occupies about one-third of the uterine wall space as seen 
in lateral 'vdews. If the placenta is not seen at the fundus or 
distinctly in the main body of the uterus, it may well lie in the 
lower uterine segment. 

' In suspected placenta prse^na. Snow (27) injects 150 c.c. of air 
into the bladder and studies the relationships of the bladder 
fundus to the foetal skull in vertex presentations.' Browm and 
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Bippel (28) have been aWe to localise the placenta in 85 per cent, 
of 200 cases examined by the following simple technique : (i) a 
simple lateral view of the uterus is taken, the technical factors 
being designed to give a full contrast of the soft tissues ; ordinary 
illumination is used for viewing the posterior parts of the fdms, 
but intense illumination is used for the anterior part. Ilydramnios 
makes it impossible to visualise the placenta. 

(ii) With air injected into the bladder, antero-posterior and 
lateral views are taken with a technique usually used for the 
lumbar spine. The relationships of the bladder fundus to the 
foetal parts is usually clear. These authors believe that air is a 
better contrast medium than the opaque sodium iodide. 

Cystography in the Diagnosis of Placenta Praevia 

Ante-partum haemorrhage is always a cause of concern to the 
obstetrician. Whilst clinical examination will often determine 
if a placenta praivia is present, there are certin cases in which the 
obstetrician will nelcome help in diagnosis if this can be achieved 
by simple methods. 

The investigations of Ude and Urner (29) on cystography in 
placenta prasvia were first published in 1934 and they claimed 
that their method had considerable value. These claims have 
now withstood critical tests of other workers and their method 
may be ad^''ocated. 

The object of the method is to analyse the soft tissue space seen 
between the fundus of the bladder and the foetal skuU, the former 
containing some opaque substance. This space normally is 
occupied by the thickness of the lower uterine segment, the fcetal 
scalp, the peritoneal reflection and the thickness of the bladder 
nail. The space in normal cases seldom exceeds 1-0 cm. in 
tliickness. When this space is increased then it is very probable 
that the placenta is interposed between the fcetal skull and the 
lower segment wall. Tlie only other reported causes of an 
increase in the thickness of this space are blood clot and a 
presenting arm. 

Technique, Although simple, techmque must be precise. Tlie 
rectum and pelvic colon are cleansed by a low enema ; this is of 
great importance and failure to do this certainly accounts for some 
of tSve dvagwjstic tTKKSTtpotted. The bladder is then catbetesiacd 
and 25-40 c.c. of a suitable contrast solution, e.g., 10 per cent, 
sodium iodide, is instilled. It is a mistake to use too much 
contmt fluid. Antcio-postcrior and oblique views of the bladder 
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are taken, centering immediately above the symphysis pnbis ; 
occasionally a lateral view is of some value. 

If a low-lying placenta is present, the space or gap will be 
appreciably increased, symmetrically with a central placenta 
prffivia, as 3 nnmetrically with a partial placenta prsevia. At first 
it was only considered that the method was applicable in vertex 
presentations, but Ude has found it also useful in breech 
presentations. 

In the originator’s first series (29), 85 cases of ante-partum 
bleeding were investigated : 14 showed positive radiological 
e%'idence of placenta praevia, and in 13 of these the diagnosis was 
confirmed. Twenty-one cases showed normal X-ray appearances, 
and in none of these did the later clinical course suggest placenta 
prae\’ia. In their second series (30) there were 44 cases ; the 
X-ray findings were negative in 39 cases and positive in 5 cases 
(4 central, 1 partial). Operative and parturition findings showed 
that there was only one error, one case regarded as having placenta 
praevia showing a normal placental site. 

The writer has investigated a series of 20 cases showing ante- 
partum haemorrhages ; 15 showed no radiological sign of placenta 
praevia ; 5 showed positive signs ; there was one error, one case 
being reported as having placenta praevia for which there was 
no later confirmation. 

It is, of com’Se, necessary to stress that clinical and radiological 
findings must be cai’efully correlated, and when there is disagree- 
ment, full re-examination should be undertaken. 

THE URINARY TRACT IN PREGNANCY 

In view of the discussion in Chapter IV on Pyelitis of Pregnancy, 
comments in this section will be virtually restricted to a descrip- 
tion of the radiological appearances during excretion urography 
after intravenous injection. 

The Urinary Tract in. Normal Pregnancy. The advent of 
excretion urography has given us an excellent “ physiological ” 
method for studying the urinary tract, especially in pregnancy. 
The examination is innocuous to both mother and foetus. The 
“ physiological ” dilatation and adynamia of calyces, pelves and 
ureters may be closely studied and is of great interest in view of 
the common occurrence of pyelitis of pregnancy, which is said to 
occur in 6-8 per cent, of all pregnancies. The “physiological” 
dilatation was found by Luchs (31) to occur in 41 of 50 cases, by 
Schmnacher (32) in 100 of 100 cases, by Seng (33) in 78 of 78 cases. 


f 
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and by Kjetscbmer and Heany (84) in 43 of 44 cases. In the 
latter series, the second that these authors liave published, two- 
thhds of the cases showed dilatation between the second and 
fifth months, and 90 per cent, between the sixth month and 

full-term,” 

The Causes of Physiological Dilatation and Adynamia 

At least three factors probably play some part : — 

(i) Pressure obstruction from the enlarging uterus. This is 
certainly not the sole factor ; a few women go through to “ full 
term ” without demonstrable urinary tract dilatation, and cases 
have been leported in which there was considerable dilatation in 
early pregnancy which lessened as gestation advanced. 

The effect of uterine pressure on the ureters is dependent to 
some extent upon the angle of the pelvic inlet and the type of 
pelvis ; the usual supine posture used in routine radiography of 
the urinary tract will emphasise this pressure effect, 

(ii) Hypertrophy of the lower ureter in pregnancy would account 
for some obstructive dilatation but not, per se, for the adynamia. 

(iii) Hormonic influence. This is discussed in Chapter IV. 

Radiographic Appearances in Normal Pregnancy 

Excretion urography is a very satisfactory examination in 
pregnancy because the stasis and compression of the ureters by 
the uterus will produce pyelograms almost as clearly defined as 
those obtained on retrograde pyelography. 

Preliminary films of the urinary tract should always be taken. 
The rate of renal excretion is unimpaired and in the 10—40 minute 
period following injection an increasingly clear delineation is 
obtained of the pelves, calyces and ureters down to the pelvic 
brim. There is an appreciable delay of urinary clearance and 
well-defined pyelograms are often seen three hours after injection. 
The dilatation is such that the general form of the pelvis is retained 
and the poverty of pelvj-uretenc sphincter action leads to an 
appearance of s continuous fluid pelri-uretenc column. Tlie 
cupping of the minor calyces is lost, and the outward concave 
calyx margins are straightened but seldom, in the absence of 
infection, become frankly convex outwards. 

Thus in normal pregnancy, the outstanding features are s — 
(i) Normal excretion rate from the kidney, (ii) slow pelvi-ureteric 
clearance of the urine, (Iii) moderate dilatation with a pelvi-ureteric 
column effect. 
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Physiological dilatation may be unilateral, which is an important 
fact to consider when urinary infection is present. 

Radiological Appearances in Pyelitis of Pregnancy 
Mild forms of pyelitis may show little or no change above that 
which is attributable to the physiological alterations in pregnancy. 
Moderate and severer infections show the following changes : — 

(i) A varying depression of excretory function of the kidneys, 
sometimes proformd, i.e., a delay in the appearance of the opaque 
medium and a poor delineation of the pelvi-calycine anatomy. 

(ii) Extreme dilatation, especially of the minor calyces : the 
appearances are those of a severe infected hydronephrosis of long- 
standing without pregnancy. 

The dilatation and functional depression may increase rapidly in 
severity and also tend to recover rapidly after delivery. If 
puerperal recovery is not rapid, the patient should be submitted 
to a full urological investigation. Pyelitis in pregnancy may be 
complicating a pre-existing but unsuspected inflammatory or 
obstructive lesion. The lower ureter may become involved in a 
pelvic cellulitis secondary to cervical laceration. Again, cases 
have been reported in which, dm-ing pregnancy, a stricturous 
lesion developed in the ureter at the level of the pelvic brim. Tlie 
treatment of such cases can only be adequate if an accuiate 
diagnosis of the causative factor is made ; excretion urography is 
probably the most helpful approach in such cases. 

Urography is undoubtedly of great value in the investigation 
of the urinary tract in pregnancy. It is an essential guide in 
therapeutic control. If urogi-aphie methods were more commonly 
used, the disastrous necessity of post-partum nephrectomy would 
seldom arise. 

I should like to express my thanks to Dr. Courtney Gage for 
his permission to include some of his illustrations fi’om the 4th 
Edition in the present work. 
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APPENDIX 

Dr, Courtney Gage’s Method of Charting the Shape and Size of the 
Pelvis 

(Original description by Dr. Gage from earlier editions of this book) 
(See Fig. 12) 

“ A more exact method, and one that gives the actual shape of 
the pelvis as well as all the diameters, is based on the same sitting 
position. It has been used by the writer for the last fourteen 
years with uniformly good results. The top of the symphysis and 
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the top Pf the spinous process of the fifth lumbar vertebra indicate 
the'plane -pf the, pehdc inlet. The patient is adjusted so that 
these.tv'p landmarks are equidistant from the film. 

' “ The, distance from the anti-cathode of the tube to the film 
..Should be measured, also the distance from the top of the 
symphysis to the film. 

' . “ The ' tube is centered over the estimated centre of the pel'sdc 
‘inlet : thLs Tvill be "well above the umbilicus or over the top of the 
'uterus if the abdomen is lax or protruberant at term. Tlie 
centering should be done as carefully as possible but it does not 
mattOT if it is not veiy exact if the full technique here described 
is to be carried out. An aluminium filter, 1 or 2 mm. thick, 
'.should be used beneath the tube ; this should be a routine filtration 
for all abdominal radiography. From the centre of this, and in 
. the line of the normal ray, a small metallic plumb bob should hang 
and remain in position ■while the radiograph is being taken; in 
- this manner, the point of incidence of the normal ray on the film 
;v\dll be recorded. 

“ The measurements should be recorded on the film before 
'development, where they will form a pennanent record for 
: reference at any future time. 

.“.If there is any difficulty in determining the position of the 
spinous process on account of gross deformity or obesity, a 
.' preliminary lateral film may be taken •with a metal marker on the 
skin over the spinous process ; from tliis film the exact position 
can be determined. When the film is dry, make a bold tracing of 
• the pelvic outline from the tube side of the film, clearly indicating 
right and left, and place a dot in the centre of the shadow of the 
plumb bob. Armed %nth the tracing and a length of round 
elastic, to one end of which a plumb bob is attached, place the 
. tracing on the X-ra3^ table and pin it there with a small drawing 
. pin through the centre of the dot, tie the elastic on tire metal tip 
■ at the end of the X-ray tube and adjust the tube to the same 
; height as when the radiograph was "taken so that the plumb bob 
just, clears the table, and move the tube until the tip of the plumb 
r bob overhangs the dot on the tracing. 

“ The elastic is now in line ■with the normal raj^ the ray that 
. ‘produced the shadow on the film, and conditions are now identical 
"^iith those imder which the radiograph was taken, One small 
accessory is necessary; a heavy small metal base to one corner of 
. Hvhich , a .small, vertical metal rod is, attached marked "with an 
I appropriate scale in ^fractions of aii inch, or . centimetres. ; , The 
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scale should te clear and well defined. Next tie a loop knot in 
the elastic so as to shorten it by some inches ; now take the 
elastic in the left hand, bending it over the thumb or finger nail, 
stretch it tight and place the thumb nail on the outline of the 
pelvis, approach the vertical scale so that it touches the stretched 
elastic at the height of the plane of the pelvic inlet from the film, 
and at the foot of the scale place a dot ; the tracing can now be 
rotated until the complete circumference of the pelvis has been 
made in dots at suitable intervals. The dotted outline shows the 
exact shape and dimensions of the pelvis ; the whole operation 
takes less than five minutes. Often methods are perhaps simpler 
but if the pehus is deformed a chart showing the exact shape, fully 
corrected in size, gives a better appreciation of the obstetric 
possibihties than simpler measurements of the diameters, which 
may be misleading. The chart may show at a glance that the 
presentation is a favourable one for that particular deformity 
of the pelvis or otherwise.” 



PART II. GYNECOLOGY 

CHAPTER VIII 
CANCER OF THE UTERUS 
SECTION I— CANCER OF THE CERVIX 

IMedicai. opinion tlie world over appears to be more or less 
,agi*eed that the Westheim. operation or other form of surgical 
attack on carcinoma of the cervix has been superseded by radium 
therapy with the usual addition of deep X-rays. During war-time 
the difficulties attendant upon the use of radium have occasionally 
resulted in the selection of surgical treatment for these cases in 
certain localities ; but the generalisation ^vith which this chapter 
starts may still be accepted. 

The drift of opinion against surgery and in favour of some form 
of radio-therapy is clearly the outcome of consideration of the 
results obtained by the methods in question. And yet when 
one looks into this matter carefully it must be admitted that there 
is still room for doubt before any unanimous decision can be 
reached- It would appear certain that the five-year results 
obtainable by radium and X-rays are definitely better than are 
those claimed for surgery. It is far less certain that the ten-year 
results will bear anytliing like such favourable comparison. 

Again, there is the tendenc3% which one senses over and over 
again in the reports, for radium therapj’^ centres to present their 
results, not vdth a strictly judicial fairness, but in a way which 
tends to show radium therapy in a more favourable light than it 
really merits. There is, for instance, a patent selection of cases 
in one famous continental centre. Wlien such bias is encountered 
the suspicion is instantly raised that statistical dodges or other 
subterfuges have been employed to paint the results of therapy in 
too rosy colours. But even if allowance is made for this possible 
tendenej% it will be seen that at least the five-year radium figures 
are highly impressive. 

The Results obtciined by Radiotherapy 

Anybody^ Avho has been to Stockholm and seen the work of the 
Radium-hemmet cannot fail to be impressed by the fact that all 
cases of carcinoma of the cervix occurring in north and middle 
Sweden are there dealt with. No matter liow advanced the disease 
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may be, the case must be accepted and must appear in the records. 
Furtliermore, the treatment employed for all the cases is uniform ; 
cases are followed up with meticulous care and the results are 
recorded with precision. The results obtained at the Radium- 
hemmet by radium, and latterly by radium combined with deep 
X-ray therapy, have shown a consistently level standard of 
success. These figures may therefore be regarded as a fair sample 
of the percentage of cures likely to be obtained by this therapy 
in the hands of skilled technicians. 

It is obvious that there 'will be minor differences betw'cen these 
and the results obtained at other clinics. But the reports from 
some clinics are so very optimistic that there can hardly fail 
to be some suspicion that the comparison with the Stockholm 
figures is not absolutely exact. If one tries to -visualbe the methods 
by ivhich errors could creep in, either by accident or design, it 
will at once be seen that should there be any selection of cases, 
or should there be any method of excluding the advanced cases, 
either with or without the knowledge of the honorary staff, then 
the percentage of “ cures ” will automatically be much greater 
than would appear in a truly representative analysis. 

Again, if the tendency of the staff is to call only quite early cases 
Stage 11. and cases slightly more advanced, yet still early. Stage III., 
then tlie results obtained in such cases will obviously seem better 
than will be those achieved by anybody who adheres with greater 
strictness to the League of Nations system of grouping. 

This classification of cases into four stages is generally accepted 
in Europe, though the Schmitz classification into five cLsses is 
often used in America. 

The League of Nations new (1037) Classification of the four 
clinical stages of uterine cancer is as follows ; — 

Stage I. The carcinoma is strictly confined to the cervix. 

Stage IL The carcinoma infiltrates the parametrium on one 
or both sides but has not invaded the pelvic wall — Stage IL, 
parametrium. 

The carcinoma infiltrates the vagina but does not mvolve its 
lower third^-Stage II., vagina. 

Endocenical carcinoma w'hich has spread to the corpus— 
Stage II., corpus. 

Stage III. The caitanoniatcrtis inhUration of the paratnetrium 
has invaded the pelvic walls on one or both sides. On rectal 
examination no cancer free space is found between the tumour 
and the pelvic waU — Stage III., parametrium. 
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The carcinoma involves the lower third of the vagina — Stage III. 
vagina. 

Isolated carcinomatous masses are palpable on the pelvic wall 
(irrespective of the extent of the primarj* cervical growth) — Stage 
ill., isolated pelvic metastases. 

Stage IV. The carcinoma involves the bladder as determined by 
cystoscopic examination or by tiie presence of a vesico-vaginal 
fistula — Stage IV., bladder. 

The carcinoma involves the rectum — Stage IV., rectum. 

The carcinoma has spread outside the true pelvis (i.e., below the 
vaginal inlet, above the pelvic brim, distant metastases) — Stage IV., 
distant spread. 

General rules to be observed : When allocating a case to a 
stage, nothing but the facts rev^ealed by examination should be 
taken into accoimt, and this classification should remain 
unchanged. The fact that a single case presents two or more 
of the features which characterise a particular stage does not 
affect its staging. In endeavouring to discriminate between an 
advanced example of a particular stage and an early example of 
a succeeding stage, if should be a general rule to allot cases to the 
prognostically more favourable earlier stage, so as not to raise unduly 
the proportion of favourable results in the less advanced grades. 

Assessment of the value of radium treatment is rendered 
difficult by failure to grade cases strictly in accordance with the 
above classification, by any tendency to select eases, by the 
differences in technique that naturally obtain at different clinics 
and by many other factors. It is at least to be hoped that those 
responsible for the issue of statistical tables, when giving their 
results, will realise that although bad results may condemn any 
method of treatment, results that are too good to be accepted 
without some suspicion are almost equally destructh'e ; and that 
anybody responsible for publishing results which in any way do not 
completely represent the exact truth of the matter is in aU prob- 
ability doing harm to the cause which he really mshes to advocate. 

Furthermore, the average reader will be able to get a clearer 
idea of the value of any given treatment at any given clinic 
when such clinic together with all others adopts some standard 
scheme of publication. What the average man wants to know is 
this : out of 100 cases seen how many are alive and free from 
cancer at the end of five, ten, or more years. That is to say, the 
“ absolute cure rate among all cases seen with no allowance 



152 CJiNOER OF THE UTERUS 


made for cases not treated, those that have died of inteicurrent 
disease, etc. 

Many of our diSicuities in appreciating the position and in 
presenting the facts is due to the failure of reporting centres 
to conform to such a scheme. So if we are now to attempt to 
compare the results by different workers, it will be convenient first 
to quote the figures from Stockholm (1), These form a reliable 
basis for comparison. 


Table of Results Obtained {Radium-hemmit) 


Twf of tre*tm*Df 


JTo of cosea I Pfrceotiga of 
tieftted I cures 


1020 

1921 

1822 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 


90 

115 

180 

105 

149 

134 

143 

143 

128 

152 

198 


27 I 
23 >5 
20 0 
23-8 
23 5 
14-2 
25 9 
25 ’9 
23-4 
30 3 
25 2 


The very low figure for 1925 is explained partly by the large 
number of advanced cases encountered that year {31*4% ivere in 
Stage IV., as compared with their average Stage IV. figure of 
about 23%). 

If the results ate not taken lor individual years but are grouped 
in periods, we still see remarkable consistency in the results, but 
with some slight tendency to improvement. 


Case Results during ike Different Periods 



Xo of I 

cues tJTSIcd. 


FtratiUgt ol 

1914-1919 

296 1 

65 

22-0 

1920-1025 

730 1 

159 

21-8 

1926-1929 

566 

154 

27-2 



SISSULTS AT 8T0CKR0LM 


163 


i 

The reason for the improvement is possibly that the cases are 
coming for treatment at an earlier stage of the disease as is 
evidenced by the following table : — 

Table shoxoiiig Impi'orement of the Mateiial 

Stages I. and II* 
percentage. 


22-3 
41-8 

For comparison with these results, figm’es must be taken more 
or less at random fi'om the literature ; space does not permit 
of the publication of more than a small fraction of the total bulk 
available. And when seeking comparison it is well to remember 
Heyman’s (2) words : “ The more one studies these questions 
(the possibility of comparing the results from different climes, 
etc.), the more pessimistic one becomes in regard to the possibility 
of forming an opinion as to the value of the different methods of 
treatment by means of a comparison of published results.” 

COMPARISON OF STATISTICS 

So far we have merely considered the Stockholm figures with 
the idea of using them as a basis for comparison with other 
statistics. How do they compare with the bulked figures from 
other countries ? 

The aggregate figures from 16 centres from ail over the world, 
as reported in the Summary of the Annual Report on the Results 
of Radiotherapy (3) are as follows : — 

Per cent, of 
eases treated 

Cases seen ■with a -view to treatment . 9,051 

Cases treated ..... 7,958 =87*8% 

Alive -without recmTcnce, five years 
(includes 31 cases without micro- 
scopical verification) , . . 2,194 = 27-6% 

Alive with recurrence, fi%-e years . 128 = 1'6% 

Died of cancer. .... 5,868 = 67*5% 

Died of intercurrent disease . . 163= 2'0% 

Lost 105= 1-8% 

The percentage of five-year “cures” among the cases ^ ■ ' y-, 

(i.e.. 9,051) works out at 24'2. 


Total >'0. treated. 


1914-1919 . 296 

1920-1928 . 1,143 


Stages in. and IV. 
percentage. 


77-7 

58-2 
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The cases treated were allocated to stages as shown in the next 
table. 


Stigo. 



I. ... 

ir. ... 

in. ... 

IV. 

Unclassified 

1 

871 

2,305 

3,420 ' 

1,860 

2 ' 

_ ^or just over one- 
third of all cases 
^seen. 

43 0 

171 

7»958 1 

1 

100 0 


N.B.' — 87-8% of cases seen weTe treated. 


The results according to stages can be tabulated thus ; — 


snge. 

Ifo tnited 1 

Alive five y 
no r^rrcBCe* I 

RelitlTC cure rs(«. 

I. 

871 

498 

57-2 

11 . 

2,305 

867 1 

87-6 

III. 

3,420 1 

754 1 

22 0 

IV. 

1,360 

75 

55 

Total . 

7,950 j 

2,194 

27-6 


It must also be noted that among the 16 centres which report 
in this I.eague of Nations “ Annual Report,” nine publish an 
“absolute cure rate.” Five of these show a rate of 3(1% or 
better — very gratifying results. 

It will be seen that bulked figures suggest that somewhere in the 
region of 25% is the figure representing the five-year-cure rate 
obtainable by radium therapy. This is in rough agreement 
with the Stockholm figure. 

Before proceeding to the more detailed study of the statistics 
published by various individual centres it will be instructive to 
see if figures throw any light on the question of which radiological 
technique yields the best results. According to Todd (4) the 
following table shows the results achieved by the dillerent 



tecliniques. ,, It is difficult to draw any definite conclusion from 
^/, , ;these figures since, as will appear later, it would seem that a 
' ■.-- v;; considerable number of cases presenting themselves for treatment 
,V - - by, the Paris, method are not accepted. But the figures as they 
■ stand seem to indicate a greater chance of success if the Paris 
; . techniqiic is followed. It must again be emphasised that this 

■ .rcmarlv must be accepted with reserve. 

Comparison between liesnlts obtained by the Three Chief Techniques 
. of Treatment of Carcinoma of the Cervic Uteri 


Technique, 

Ko. of ca.sef> treated. 

Five-year snrvivalfl. 

1 Fcrceutage. 

American . ! 

3,130 

654 

20-9 

Stockholm 

1,203 ! 

281 

23-4 

Paris 

! 

1,106 

305 1 

27-7 


STATISTICS FROM INDIVIDUAL CLINICS 

■■ , - , We now begin the direct comparison between the results obtained 
> ’ ■ • . by definitely specified methods and those obtained at Stocldiolm. 

' , The best results in tliis country have been obtained by the 

'.■‘S' Stockholm method of treatment at the Marie Curie Hospital. 
; The published results of their eases extracted from the League of 
, Nations Annual Report, 3rd Volume, show that a total of 588 
; , ^ ' were treated between 1925 and 1931 and the figures from this 
4 / ; hospital are so remarkably good that they must receive 
considerable space here. The following table will show many of 
'.'the facts in a concise form. It must be realised that these 
' V, vaults are among the case treated, i.e., the figure, in the last 
'.column is the '* relative ” cure rate. 

,1 i . .Tlesults obtained in 588 Cases at the Marie Curie Hospital, ’ 

: ■ ; 1925 to 1981 


. stage. 


Alive, no recurrences 
for five years. 

Belative cure rate ■ 
percent. 

'ri.'".. 

; : 29 

24 

82-8 , , , 

IT. ,. 

/ 105 

67 

63-8 

III. ; . 

, - 350 _ 


31-1, :■ 

IV,: ; 

104-., 


. 8-7 

•Total..' 

588 

209 

' i.-pp/o ’ . 
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A different way of expressing the same figures which brings out 
the comparatively small numbw of cases in Stages I. and II. 
and which shows the salvage out of every 100 cases treated is 
shown in the next table. 


9t.ge^ 1 

Peroentige of 
cu«i treated In 
uich ataga 

SaJvaga per 100 

1 csiieg trnted. 

I. . 

4 03 

4 0 

II. . 

1 17-8 

1 11 4 

III. . 

! 59 5 

1 18-5 

IV. . 

1 17 C 

' 1 8 

Total (approx.) 

' 100 0 

35 5 


Further study of the above two tables reveals that in Stages I. 
and IL there were only 134 cases treated or 22-75%. The sah age 
(five-year cutes) among these amounted to 91 cases, or 67-8% of 
cases in the first two groups. This sounds an amazing figure. 
But it does not sound quite so remarkable if expressed as a sah age 
of 16 6 out of every 100 cases treated — treated be it again noted. 
For the results at this hospital are shown as " relath’e " cures, 
i.e., cures among the cases treated and not among the total 
number seen. 

In a similar analysis Stages III. and IV, will be observed to 
have included 454 cases or 77-25% of the total treated. The 
five-year cures among these totalled 118 or 26% of the cases 
treated in these stages. Expressed as a salvage per 100 cases 
treated the figure is 20. The total salvage per 100 cases treated 
is the sum of this 20, plus the 1 5*6 mentioned in the last paragragh, 
and, of course, agrees with the “ relative ” ettre rate. 

If Stages I., II. and III. are grouped together the figures are 
still remarkable, viz,, 484 cases out of 588 or 82-3%. Among 
these the five-year cures were 200 in all or 41-3% relative cure 
rate. 

It becomes evident that this hospital must achieve some 
astonishing results in the treatment of Stage III. cases and the 
detailed table wliich follows seems worthy of reproduction in 
support of this argument. All the cases sho^vn in this are Stage III. 
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vd the figures indicate the cases treated in this stage during each 
f several years, and the numbers alive and without recurrence 
t the end of 5, 6, 7. 8, 9 and 10 years respectively. 


Tran 

2Co. of 
patients 
trcTled m 
Stage lU. 

Alive without tecurrcDce 
after period of ohscr^'ation 
of years. 

Relate e care after period of ob<-i»rtn» 
tlou of A ears 

6 

6 

m 

Ki 

■1 

WM 

5 

6 

7 

8 

0 

10 

^25-6 

50 

14 

11 

n 

10 

10 

0 

28 0 

£2 0 

22 0 

20 0 

20 0 

ISO 

027 . 

28 

0 

0 

9 

s 

8 

c 

32-1 

32*1 

32*1 

28 6 

23*6 

21*4 

028 . 

46 

10 

15 

15 

13 

12 

— 

34*8 

32 6 

82 6 

28 3 

261 


029 . ; 

70 

20 

18 

16 

13 

— 

— 

28 6 

25-7 

22 9 

18*6 

— 

— 

L020 * : 

70 

£0 

18 

16 

13 

— 

. — 

esc 

25-7 

22 0 

18 6 

— ■ 

— 

1930 . i 

81 

27 

24 

22 

— 

— 

— 

33 3 

29 C 

27-2 

— 




1031 , : 

75 

2S 

22 


— 

— 

— 

30 7 

29*3 

* — 

— 

— 

— 

Total, 

350 

109 


3M 



Two other important centres of radio therapy are The Radium 
Institute, London, and the ]\Iount Vernon Hospital. These two 
are now' amalgamated but their joint results are not yet available. 
The most recent results of the cases at the Mount Vernon Hospital 
have been supplied by IVIr. Donaldson in a private communication. 
The following table gives a concise picture of the results, 5, 0, 
7, 8, 9 and 10 years after treatment. 


Mount Vernon Hospital and Radium Institute 


Year of 
Treat- 
iricnt. 

i Ko, of 
c&.'^ca 

j dassifled. 

Xot 

i traced. 

llladlated, 

1 

Ko. alive 
In Stai?es 
Rand 11 

Percent- 
age alive 
in Stages 
V and 11 

Ko. aliv e 
aUhtages. 

Relative 
cure or 
percentage 
ftliv c aU 

Ifo. of 
years 
after 
treat- 
ment 

1 


43 

0 

i 

42 

6 

35 

1 

8 

i 10 

^ 10 

1931 

53 

1 

53 

r 

41 

14 ■ 

! 20-4 

i » 

1032 

55 

1 

55 

7 

46 

15 

i 27*2 

i 8 

1033 

39 

0 

39 

1 

14 

6 

! 15*4 


1984 

40 

0 

45 

7 

50 

12 

; 20*0 

t 0 

1935 

59 

' ^ i 

59 1 

7 

1 , ’ 

30 

11 

i 18*0 

1 5 


If all the cases treated five to ten years ago be aggregated w'C 
find that 295 were classified. Of these 6G, or 22*5%. are alive five 
or more years later. Again, of the 295 cases classified, 93. or 31 %, 
were placed in Stages I. and II. Of these early cases 35, or 
37'0%, are alive five to ten years later. 
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Some American Figures 

The figures for the Women’s Hospital, New York, for the year 
1932 as reported by Dr, George Ward are as follows. The cures 
are those alive and well five years later, i.e., 10S7. 

WOMEN’S HOSPITAL, NEW YORK 

Cases treated during Year 1932 


Total number examined with a view to treat- 
ment ....... 42 

Total number radiologically treated (and 
microscopically verified) . . .41 

Alive without recurrence at end of five years, 

Stages I. to IV, 19 

Absolute cure rate ..... 45-2*% 


Contrast this very liigh figure for the absolute cure rate with 
the figure from the Memorial Hospital, also of New York {vide 
infra) where the absolute cure rate is nearer to that which usually 
obtains, and at once some explanation seems necessary. This 
may lie in the material which is dealt with at the IVomen’s 
Hospital. For their figures reveal that Stages I, and II. comprise 
87 of the 41 cases treated with 18 cures. In other words, a 
relative fiv'e-year rate of nearly 49 % in those two Stages. Such r 
figure is reasonable. 

The supposition that the material attending this hospital is 
rather unusual, is supported by the fact that in Table 7, p, 40, of 
the League of Nations Annual Report (3rd Volume), V'ery few’ 
cases appear in the Stage r\’. column. It also appears there that, 
although the percentage of cases in Stages I, and II. had not 
always been as high as in 1932, the cases dealt with at tliis hospital 
do tend to be staged as very early ones, at any rate, in. the more 
recent years. 

Perhaps the hospital figures over a longer period represent n 
fairer average. For the remaining figures concerning the results 
at the Women's Hospital we are indebted to a personal communica- 
tion from Dr. Sackett. His figures are extremely valuable, 
especially as they include five-year and ten-year absolute survival 
rates representing the results in a moderately large number of 
cases. But it should be noted that the Schmitz and not the 
League of Nations’ classification is employed. 
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Table sbotving Five-year Eeeulte : Women's Hospital, Nezo York 


Sciomltz class. 

AH 

classes. 

I. 


xa. 

rv. 

T. 

I. and 
IX, 
early. 

in., IV. 
andV., 
late. 

Total seen 

711 

22 

120 

500 

58 

5 

148 

503 

Irradiatcfi 

679 

22 

125 

497 

80 

5 

147 

582 

Livim; five years , 
Absolute five-year 

196 

U 

68 

114 

0 

0 

82 

114 

i 

survival per cent» 
Relative five-year 

2T'C 


53*9 

22»8 

0 

1 

0 

55-4 

20-2 

survival pet cent. 

: 28*9 

1 

63‘0 

54-4 j 

23-7 i 

0 

0 

55*8 

2-4 


Cases seen February, 1919, to December 31st, 1935. Fourteen 
(or 2-1%) were untraced and counted dead of cancer . 

Table showing Ten-year Results : Women's Hospital, New York 


Schmitz class. 

classes. 

I. 

n. 

HI, 

IV. 

V. 

I and 

n 

early. 

in., IV. 

and V., 
late. 

Total seen. 

584 

10 

94 

379 

45 

C 

101 

480 

Irradiated 

512 

10 

94 

378 

26 

4 

104 

408 

Living ten years 
Absolute ten-year 

101 

6 

42 

53 

1 

0 

0 

48 

53 

survival per cent. 
Relative tea-year 

18-9 

60-0 

44-7 

140 

0 

0 

46-2 

12-3 

survival per cent. 

19-7 j 

60-0 

44-7 

14*0 

0 

0 

46-2 

13-0 


Tile cases were seen between February, 1919, and December 
31st, 1930, Eighteen (or 3'5%) were untraeed and counted dead 
of cancer. We will now take the 1982 results from another New 
York Hospital. 

THE MEMORIAL HOSPITAL, NEW YORK 
Reported by Dr. W. P. Healy 
Cases treated in 1932 

Total number examined with a view to 
treatment ...... 159 

Total number radiologically treated (2 not 
microscopically verified) .... Ill 

Alive without recurrence at end of five years 40 
Absolute cure rate ..... 25’2% 

Relative cure rate ..... 28*4% 
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Some Continental Figures 
InstHut du Radium, Paris 
Reported by Dr. A. Lacassagnc 
Cases treated in 1932 

Total number examined with a view to 


treatment ...... 181 

Total number radiologjcally treated (all 
microscopically verified) . . 101 

Not treated ...... 80 

Alive without recurrence at end of five years S2 
Relative cure rate ..... 51'5% 


(The absolute cure rate would work out at the 
greatly reduced figure of 28-7%) 

Table shotcing the Stages oj the Cases treated in Pans 



So at 

I'en^ntise q ! 
(Ihwo tieAtril 

r. . 

18 

17-8 

II. . 

43 

42 6 

in. . . 1 

34 

33 7 

IV. . . 1 

6 

59 

1 

Total 

101 

1 100 


Anal^'sing these figures we see that at this hospital fil cases 
or 60% were in Stages I. and II. TJiis is presumably explained to 
a large extent by the 80 cases whicli were not radiologically 
treated. 

The results are therefore vitiated by the large number of cases 
which w'as not accepted for radiological treatment. It is only 
fair therefore to express these results in a different manner. Thus, 
of 181 cases seen, 01 were in Stages I. and II. Of these 67 were 
alive without recurrence at the end of fiv^e years — a sah'ageof 
20’4-l per 100 cases seen. Similarly, of the 40 cases treated, 
although they belonged to Stages III. and IV., 15 were five-year 
cures — a further salvage of 8-S per 100 cases seen. The total 
salvage (or “ absolute cure rote ”) is thus 28-7%, which contrasts 
with the “ relative cure rate ” of 51*5 per cent 



CONTIKEFTAL FIGURES 


161 


Brussels 

Reported Professor J. Jlurdoch 
1P32 Results 

Total liiimber examined vitli a view to 
treatment . . . . . .1)3 

Total number radiologically ti'eated (3 not 
verified microscopically) . . . .83 

Alive without reciwrencc at end of five years 21 
Absolute cure rate ..... 22-6% 

Relative cure rate ..... 25-3% 

Aggregate Res^lJts of Previous Years 

Total number examined with a view to 
treatment ...... 457 

Total number radiologically treated . . 398 

Alive without recurrence at end of five y ea rs . 96 

Absolute cure rate — ^^i^'e 3 '’ears . . . 21*0% 

TeU'Year Results 

Total number examined willi a vicAv to 
treatment ...... 75 

Total number radiological!}’ treated . . 60 

Alive without recurrence at end of ten years . 1 0 

Absolute cure rate — ten years . . . 13*3% 

Munich, 1924-1925 


Stagti. 

Xo. 

Tivc*j ear snn Jvals. 

X’erccRiage. 

I. ' . 

00 

49 

404 

IT. 

01 

21 

23'] 

III. 

120 

23 

IT'O 

IV. 

85 

4 : 



Percentage fu'e-year cure of all eases, 24 

The Value of Supplementary X-ray Therapy 
It appeal’s gradually to be becoming the belief that improved 
results are being obtained by supplementing radium treatment by 
deep Xrxay or by tele-radium But Heyman (14) is not by any 
means convinced He says “ I would not dare stress as a fact, as is 
generally done in the literature, the advantage of combined radium 
and Rontgen treatment over brachy -radium treatment alone.'* 

T.A OBSTfT. . 
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The outstandingly good results claimed by the Marie Curie 
Hospital would seem to suggest that supplementary X-radiation 
is not necessary. For, apart from a few cases, they only started 
to use deep X-rays m 1031'. Ancl their figures quoted earlier in 
this chapter were for cases treated in 1932 and before. Neverthe- 
less they have been using supplemental X-ray on an increasing 
scale since 1934, at any rate, for as many Stage II., III. and IV. 
cases as possible. 

On the other hand, Paris claims that their superior results are 
due to the use of external radiation supplementary to internal 
radium tlierapy. They say that there has been no important 
alteration in their internal radium technique since 1922. Since 
1923 an increasing number get additional X-rays And now, 
practically all except Stage I, cases receive it. Laeassagne (5) 
goes even further and suggests that still better results in Stage I 
cases would be attainable were supplementary X-tays employed. 

But are the Paris results superior ? Their published fivc-Jear 
cutes Cot 1932 cases viete the highest lu the worid, 51-5% as 
compared with 37*2% .at the Marie Curie Hospital, which came 
second. We have already indicated that a considerable amount of 
the apparent success at Pans can b^ discounted owing to the large 
number of cases that were not accepted for treatment. 

But when Paris contrasts its own figures for a giv'cn period of 
time witli its own figures for another period, the same criticism 
cannot be brought forward. Lacassagne’s published figures 
contrasting results before and after the addition of deep X-ray 
therapy are quoted bj' Swanberg (6) and it is just that they 
should be accepted. But there is only a short period of time 
covered by the combined treatment. 


Figures shout ng Benefit of Supplemental X-ray. 
(After Laeassagne.) 



Isoot pntients 

ReUli 

VC llW'iwr 

cure. 


Sta«n< 11 , ttl 
and IV 

1 1 

Bta«aU 1 

Sta^c III 

St««el\. 

1023-^2 Internal radium alone 

1S3 

38% 1 

«% 

0% 

1932 combined Internal and 
external Irradiation 

83 

33 3% 

41 S% 

107% 
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Admittedly there is only a short period of time covered by the 
combined treatment but these figures point strongly to the con- 
clusion that deep X-ray should be used as a supplement to radium 
therapy. And indeed such appears to be the accepted oi^inion as 
more and more clinics are using the combined treatment. Further 
consideration of the theoretical desirability for such supplement 
and of the teclmiquC to be employed is given in the chapter, 
devoted to X-ray thei\apy later in the book. 

GLAND INVOLVEMENT 

The incidence and effect of glandular involvement is important. 
Most observers agree that in cases of carcinoma of the cervix, 
glandular metastasis is present iii about one-third. 

Lcitcli found that in over pOO post-mortem examinations of 
women dying of cancer of the cervix not operated upon, only 35% 
had metastasis in the regional glands. Glandular growths are 
chiefly found either in young patients or in j^atients with advanced 
growths, and when they occur they definitely influence prognosis 
for the' w'orse, even if the pelvic cellular tissTie is completely 
removed by surgical treatment. It is quite impossible to form any 
kind of clinical diagnosis of glandular involvement hy mere 
abdominal, vaginal and rectal examination. It is not even 
feasible by palpation at operation for small soft glands may 
contain a malignant nucleus, while large hard glands on the other 
hand may sliow nothing but inflammatory reaction. 

The influence of glandular affection on the prognosis is shown 
by Bonney (B), who divides his 500 cases of Weriheim’s operation* 
into 300, which had not gland involvement and 200 which showed 
this complication. Of the gland-free cases ovei' one-half v^ere 
alive and well five years after the operation. Among the 200 with 
gland involvement only 42, or approximately one-fifth, were 
equally fortunate. 

Of Bonney’s 415 cases operated on ten or more years ago 244 
were gland free. Of these 103, or 42% were alive and well ten 
years later. Contrast this with what obtains in the 171 cases in 
which glandular involvement was found at the time of the 
operation. Among these cases only 28, or 16%, were alive and 
well ten years after the operation. 

It will thus be seen that a patient having malignant regional 
glands has considerably less than half the chance of survival that 
has one who is free from glandular extension. 
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DISCUSSION 

One niiglit perliaps sum up the position thus ; Hy radium, 
therapy in good liaiids .'50% five-year cure of the cases in Stages I. 
and II. may be anticipated. Some clinics do better than this 
and some do worscv but about 50% is a fair average. Among the 
cases in Stages III, and IV. a five-year cure rate of 20% or even 
30% has been obtained, but 10% would be aeecpted hy most 
people as alt that could generally be hoped lor. 

Then, if all the cases arc considered together, a fivc-^'car cure rate 
of approximately 25% seems reasonably attainable. And this 
rate of success is achieved at the cost of an initial mortality rate, 
due to the radium, of about 2%. 

The time has, non come to conipare these figures with those 
obtained as the result of operative treatment. In this country 
one of the first articles to contrast the results of radium treatment 
with that of operation in comparable series of cases was published 
by Fletcher Shaw and Dougal (7). Of 94 cases treated by radium 
before January 1st, 1931, they liad 41-4% ahie and well at the 
end of the five years. These included cases in all four of the 
stages of the disease. In contrast, the series of cases operated on 
by them showed 38-3% alive and well at the end of five years; 
and this percentage of success is among the earlier cases of the 
disease, i.e., those operated upon. 

The above figures for the results of operation arc strikingly 
similar to those of Victor Bonney (8), who has recently reported 
that liis fivc-himdredth IVerthemi operation was done in April, 
1930. He IS therefore able to publish his five-year results among 
that number of cases and his ten-year results among 415 eases. 
These results are showm in the following two tables. 


I’lif-yenr itesidls ; nil Cnses Operaled on 


IVell five years after operation 
llecuiTcnce before tb e years 
Lost sight of . 

Died of other disease 
Died of operation 


201 = 40% 
193 
14 

70 = 14% 


500 
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Ten-year Results : all Cases Operated on 


Well ten years after operation 

. 131 

Becurrenee before ten years 

. 178 

Lost sight of . 

28 

Hied of other disease 

21 

Died of operation 

57 

\ 

415 


If the cases “ lost sight of ” or “ died of other disease ” be 
excluded his ten-year cure rate among cases operated on would 
work out at 36%. 

Now Bonnej' reckons his operability rate is 63%. It will be 
seen below that other surgeons also claim high figures. But 
most of us do not find that over half the cases of carcinoma of 
the cervix we see could be operated on. However, Bonney 
maintains that many seemingly advanced cases have removable 
growths and he insists, quite rightly in our opinion, that it is 
fallacious to call the radiotherapist’s Stage I and II. cases com- 
parable to the surgeon’s “ operable ” ones. He says that many 
Stage HI, cases are operable, and more, he has operated on 
them. 

Anyhow, Bonney says 63% is his figure and from that figui'e 
he calculates his “ absolute ” results. In other words, his 
“ absolute ” results are as if his 500 cases operated on were among 
r 800 cases seen. Not many would pass this 1 But accepting this 
basis of calculation his “absolute” five-year cure rate is 25% 
and his “ absolute ” ten-year rate 20%. 

Some salvage may be expected from radiotherapy to the 
37% among the cases he sees and finds inoperable. So by opera- 
tion for the operable and radium therapy for the inoperable it is 
— possible that a five-year absolute cure rate of possibly 30 %, and 
a ten-year “ absolute ” cure rate of perhaps 2-J'% may be 
attainable. 

' Bonney has "another important remark to make in the article - 
quoted and that is, that recurrence after Wertheim’s operation 
“ is practicalh* incurable by any means at present known to us, 
and except as a placebo it is a wastage of effort and apiJaratus to 
treat it by radium.” 

The close similarity (nearly 40% five-year cures of the cases 
operated on) of the results of Wertheim’s operation by three 
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Some Results of ’Weriheim's Operation hy Co^iiinental Surgeons 


Oprrator 

Pot»ntaire 
of opcMtilltr 

Peiwnlaw of 
operatne mortality 

Pafototatre 
of five-year niMs. 

Wertheun 

50 

13 8 

89 2G 

Doderlein 

CO 

20 0 

82 5 

Franz 

81 1 

14 1 

40 5 

Bmmni . 

f)l 

12 0 

50 8 

Stoeckel . 

“ 1 

194 

43 0 


surgeons in tins country may thus be taken as a fair sample of 
what is achieved by this operation. If we now look at the figures 
from European countries (for some of these figures and for those 
concerning the Schauta ojieration wc are indebted to Dr. Paul 
Salacz of Budapest), we find that the variations are not of great 
significance and, generally speaking, Bonney’s summing-up of 
his results shows what results can be expected from surgery 
alone. 

It might be argued that results such as these cannot be 
approached by the average gjTiiECologist who sees a relatively 
small number of cases of carcinoma of the cervix each year, and 
who will never have the opportunity of acqujrmg the experience 
and dexterity of such masters, IIis results therefore ivill not be 
so good as those shown above. But the same thing applies to 
radium treatment. It is a most unfortunate thing that every 
gjmaicologist seems to think himself capable of giving radium 
therapy more or less by the light of nature. Only a comparatively 
small percentage have studied at Stockholm or Paris the details 
of the methods employed at these great centres. It is therefore a 
very welcome fact that, at least m this country, radium therapy 
is slowly becoming more and more the province of the relatively 
few who arc really skilled m its use. But radium is still used in 
the treatment of carcinoma of the cervix by all sorts of people, 
expert and otherv^dse, and this jicrhaps explains why good results 
are achieved at some hospitals, while others cannot show anjiihing 
like such figures, 

IVhile considering the results of surgical treatment, the 
operation, of vaginal hysterectomy by Schauta’s or similar method 
must be considered, though it is very rarely performed in this 
country. The immediate operativ’e mortality of this operation is 
relatively small, Peliam and Amreich (9) Jiaving only 6’27 per- 
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centage mortality in 907 cases. Their percentage five-year 
survnvals number 37‘7%. 

Other figures are : — 


Operator. 

Pcrcent*flpre opersthe 
mortality. 

Percentage five-year survi^ah. 

Schauta 


6-6 

34-5 

Schuchart 


— 

36 0 

Kamniker 

* ^ 

G-3 

48-3 


The percentage of five-year cures b}’’ this method of treatment 
thus bears comparison with those achieved by the Wertheim 
teclmique. In fact, collected statistics (Pankow) show a slightly 
higher percentage cure by the vaginal operation than by the 
abdominal- — 38*2 as against 35*8. Its lesser mortality is at least 
unquestioned. Anselmino and Ochekc (10) state that several 
recent statistics of radical vaginal (Schauta) operations liave a 
lower primax}' mortality than has that of irradiation treatment. 

Perhaps one of the most didactic contributions to the discussion 
on the relative value of the Wertheim and the Schauta operation 
is a paper by B.. Schroder (11). Of 604 cases seen, the cases 
operated upon totalled 50%. Wertheim ’s operation was generally 
done in the first half of the jieriod under review and Schauta’s 
in the second. The primary mortality in 178 Wertheim cases w'as 
18% against 1*5% in the 124 Schauta cases. IMoreover, the 
Schauta cases had a higher percentage of “ lasting ’* cures — 51% 
as compared with 80%. 

If we now' retiirn to the consideration of the results acliieved 
by radium, there are two points which must not be forgotten. 
Firstly, the initial mortality of radium therapy is not nil as is 
often stated, but figures from various clinics often show* something 
between 2% and 4%. The lesser of these figures is probably the 
general average. Secondly, it is not always made clear in the 
literature wdiether or not deep X-ray therapy has been applied 
in addition to the radium, or, if it is applied, for how many years 
is often unstated. 

The question is this. Is radium treatment preferable to 
operation ? Wlule bearing in mind the difficulty' of obtaining a 
true comparison from statistical tables, it seems hardly , possible 
to avoid coming to the conclusion that, generally j/sbe^'kiiiig, 
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radium can do everi/lking tfmt surgery can in the attempt to cure 
cancer of the cen>iT — and can do it ’<\ith a mucli lower initial 
mortality rate. Tliereforc, if we accept without question the 
figures for the results obtained by rndiuin treatment, the'Wertheini 
-operation should be done only under exceptional circumstances. 
It will be brought forward in objection to this statement that the 
'Wertheim’s operation will save certain eases with early gland 
involvement that would not have been permanent!}' benefited 
by radium. Possibly true ; but the figures of the end results 
must be allowed to speak for themselves. On the precepts of the 
“ best good for the greatest number,” radium seems to be the 
method of choice. And as to the matter of how far gland involve- 
ment can be conquered by deep X-ray therajjy, judgment must be 
deferred. 

It must, however, be julniittcd at once that it is falktcious to 
believe that it is fa:r to compare favourably the 50% five-year 
cure obtained bv radium m cases m Stages I, and II. with tiie 
figure of (approximately) 40% obtainctl by surgeons in their 
operable cases. For the surgeon tries to call as many cases 
operable as possible and an operability rate of C0% or thereabouts 
is frequently claimed. Hut the radiotheraiiist does not include 
anyth^g like fi0% of his cases in liis Stages I. and 11. His 
figures are much lower. 

Percentage of Ca'ies included in Stages /. and II. 


Gray Ward and Saekett . . . 20-5% 

Pius ...... 28-5% 

Ilcynian (Ul 20 'iy 28 ) . . •fl-8% 

Cobcctcd figures .... 81-0% 


Therefore the two groups of cases are thus not really comparable. 
IVhen the radium therapist claims to jiroduce 50%, C0% or more 
cures in Stages 1. and II„ he is getting this high percentage of 
cures out of the very early cases, which amount to perhaps 30% 
of all the cases he sees. The operating surgeon only gets, roughly 
b])eaking, 40% fiv’C-year cures ; but he cures this percentage out 
of 11 larger fraction of the total number of cases seen by hint, 
i.e., up to <50%. Ill's group of operable cases must, therefore, be 
considered roughly to include Stages I., II. and a good many cases 
classified as Stage III, in most of the figures published from 
clinics where radium is used. 
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It will at once be realised that the following is only an 
approximation, but it may serve to clarif}* the position : — 

A surgeon skilled in the performance of the Wertheim operation 
may hope to get 40% five-year cures of the cases lie operates on. 
If his operability rate is 60% then of every 100 cases seen he 
“ cures ” 40%, or two-fifths of 60. i.e.. 24. To this may be added, 
say, the one case saved by radium therapy from the cases rejected 
as inoperable, so that the total salv'age b}’’ operation treatment 
for the ojierable cases and radium for the inoperable is 25 out of 
every 100 cases seen. 

We now turn tO- the consideration of ivhat can be done by 
radium, with now’adays the probable reinforcement of X-rays. 
It is no unusual thing for a clinic to be so successful as to have 
60% five-year cures nf its cases in Stages I. and II. But these 
cases may only constitute some 30% of all cases seen. In other 
words, of every 100 eases seen. 30 arc in Stages I. and II.. and of 
this 30, 66%, or 20 eases, are five-year cures. To this must be 
added, say. another 5 cases, representing the cases “ cured ” from 
among the remaining 70 of the original 100 cases and which were 
classified as belonging to Stages III. and IV. The total salvage by 
radium and deep X-ray. therefore, also appears to be about 25 out 
of every 100 cases seen. 

A concrete example may be selected. Reference to the table 
of the results reported by Dr. W. P. Healy (p. 159) shows that of 
359 cases seen, only 35 or 22% ivei'c classified as Stages I. 
and II. Among these 35 cases the relative cure rate is published 
as 63%. But it only represents a salvage of 13-8 cases in every 
100 cases seen. His Stages III. and Ilk eomi>rise 106 cases among 
159 cases seen or 06-6 per cent. (75-2% of the cases treated). In 
these stages 18 w'crc “cures” which, again stated as a salvage 
among 100 cases seen, amounts to 11 ’3. The total salvage per 
100 cases seen is thus, of course, the same as his “absolute” cure 
rate, i.e., just over 25%. 

Again it must be emphasised that the above outline of the 
situation is only an approximation but 25% w’ould seem fairly 
to represent the five-year average cure obtainable at most clinics. 
And certain hospitals, e.g., the Marie Curie, claim vastly better 
results. At the same time it must be agreed that most gynae- 
cological amgeons w'ill not be able to operate on 60% of all 
cases seen and will not get such good end results as the 24*6% 
absolute cure rate claimed by Bonney. 
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So the statement made elsewhere tliat radium can do everything 
tliat operation does for the cure of cancer of the cerv’ix, and, what 
is more, do it without the high initial mortality rate, still holds 
good in the light of our present knowledge and ivith particular 
reference to a cure standard of five years. Whctlier or not the 
ten-year radium figures will bear the same favourable comparison 
ivith the ten-year operative results still remains to he seen. 
From such evidence as is available up to the present it would 
seem doubtful if the radium results will then appear in quite such 
a favourable light. 

There remains, Iiowever, one more point. Certain women 
must ne^er be allowed to guess they hav'e cancer. They may 
perhaps be subjected to a radical operation for this condition 
without having any suspicion aroused m their minds. But if they 
were to receive three applications of radium and then a course 
of deep X-ray therapy they would be leff in the complete and 
miserable certainty of the true knowledge of the complaint from 
which they were suffering. 

Against this may be set the fact that radium therapy does not 
affect the jiatient very seriously. Many patients are able to work 
even betw'ccn treatments and generally ^vithin a short time of its 
completion. This is not quite true if deep X-ray treatment is also 
given. That often has a profound general effect during its adminis- 
tration and for a considerable time afterwards. But even here, 
the incapacity for work is not so long as m the case of patients 
who have been subjected to surgery. 

Details of Technique of Radium Therapy 

There is no finally settled technique for the treatment of 
carcinoma of the cervi.x by radium. The differences depend largely 
on whether the principle of gi\'ing a relatively small dose of 
radium over a long continuous period of time is accepted } or 
whether, instead, a large dose over a sliort period of time is 
considered preferable. The latter mode of treatment is exemplified 
by the technique w orked out by Forssell in 1914 and practised with 
little variation since then at the Radium-hemmet at Stockholm. 

The Stockholm Technique. Contact radium treatment (brachy- 
radium treatment) is concentrated into two or three applications 
given during the course of a month. Relatively large amounts of 
radium are used, the applications being applied simultaneously 
in the uterus and vagina. The filtration is licasy, being the 
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equivalent of 3 mm. of lead. Heyman (11) prefers to give three 
treatments, the .second being given one week after the first, and 
after a further three weeks’ interval the third treatment would 
be given. A typical treatment series would be : — 

In the uterus 40 mg. el. X 20 hours = 800 mg. el. hours. 

In the vagina 75 mg. el. X 20 hours = 1,500 mg. el. hours. 

One week interval. 

Second treatment — same dosage. 

Three weeks’ interval. 

Third treatment — same dosage. 

Thus the uterus receives 2,400 mg. el. hours and the vagina 
4,500 mg. el. hours. The filtration is by jjlatmum equivalent to 



Fig. 23. A. Flat lio.v container for radium needles ; B. Clip 
fastener ; C. Bo\es articulated by means of clip fastener (after 
Heyman). 

1 mm. lead in the walls of the radium containers and metal 
equivalent to 2 mm. lead in the applicators. The variety of 
applicators available at the Radium-hemmet is described bjr 
Heyman {loc. ciL) and m greater detail by Thoraeus (12). The 
applicators receive a further covering of rubber and oiled silk which 
serve to screen off the secondary radiation. 

The difficulty in finding sufficient beds and radium for an 
increasing number of patients has forced a change in the above 
technique, and for many years most cases treated at the Radium- 
hemmet have received only two treatments with a three weeks’ 
interval. Such a concentrated treatment demands a decreased 
dose, and in this technique the average total in the uterus is 
2,200 mg, cl. hours and 4,000 in the vagina. Tbf* rlncnrrpo 
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are rarely exceeded, largely because of the fear of injuring, the 
rectum, even if this be pushed as far from the radium as possible 
by plugging. The dose may, however, be increased as an excep* 
tional event if tlie radium has to be spread o>er a large area on 
account of the size of the tumour. Scraping away the mass of 
the tumour is ne'i er done {cf, Paris technique). The dose is not 
varied according to tlie histological character of the tumour ; 



I’jo. 26. A. Intta-uteiinc rtwJHijn applicator ; P. Cylmdncal 
applicator for vaginal use , C. Flat lio\ applicator of larger 
hue thin in Fig. 23 (after Hej-mnn). 

squamous cell and adeno-rarcinoma of the cert ix receive the same 
radiation. 

The large variety of applicators which arc available at.Stockholm 
and the method of selection for each particular case has two 
objects. One is to cover as far as’^possible the^ entire v'sglnal 
surface of the tumour and the other to distend the vagina laterally 
so that the radium comes as close as|possiblc to the lateral pelvic 
walls (Figs. 2o, 2C, 27). 
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In addition to the bvachy-radium ti'eatment. X-radiation to 
o anterior fields, and, in advanced cases, two posterior fields is 
lO employed, but as alread}’ stated. Hey man is not convinced 
its great value. IMore recently 'tele-radiu in treatment by a 
gin. “bomb ’’ has been employed and may perhaps be viened 
ore optimistically. 

Finally with regard to the tcciinicpic of the actual application, 
lie day before the intended treatment the patient receives an 



Fig. '2T Some of the applicators available at the Radium hcmmel 
adjusted so as to treat various sh.ipcs of grow ths. (After Ileymaii.) 

enema and a vaginal douche, ^’ag^nal packing has jiow been 
abandoned. 

' On the day of the treatment a hypodermic injection of morphia 
is given (only on rare occasions is a general ante.sthetic emjiloycd) 
and examination and treatment are carried but at the one sitting. 
>The examination includes cystoscopy as a routine. 

The surface of the tumour is cleansed with benzene, the 
cen'lx is dilated and the intra-uterine applicator placed in position. 
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A piece of the growth is then removed Arith the curette for 
microscopic examination. The selected vaginal applicators are 
placed in position and held there by a vaginal plug. We should 
like to draw attention to what is, in our opinion, a common 
failure in the technique of those who employ the Stockholm 
treatment m this country. And that is, that they do not insert 
the plug nearly tightly enough nor in sufficient quantity to force 
the vaginal applicators far enough out towards the lateral pelvic 
walls. 

The effects of radium oil the blootl are observed, and the 
dosage may have to be reduced in the later applications if certain 
changes are noted- particularly a leueopocma with a relative 
lymphopivnia. 

Cases of recurrence are treated eitlier by needling, by surface 
applicators or bj^ remo\'aI by diathermy. 

The Paris Treatment. The treatment carried out at the Institut 
du Radium at Pans is nell described bj' Lacassagne (13), and a 
modification m technical detail by Swanberg (18). 

The principles of the Pans (Regaud) technique are : — 

1. Proper preliminary treatment by antiseptic douches -with 
chloramine solution for several days. 

2. Small doses m'er a long period, e.g,, 60 to 70 mg. for 
five or six days. Total radiation rarely exceeding 8,000 nig. el. 
hours. 

3. EmplojTuent of multiple centres of radiation, e.g., one 
centre for every U or 2 5 cm. Therefore usually three centres are 
introduced into the cavity of the uterus. 

4. Heavy filtration, 1-0 to 1-5 mm, platinum or its equi\ alent, 

5. The use of external radiation in addition to intra-utero- 
vaginal when the growth has extended beyond the uterus. 

For an average case four tubes of 13-33 mg. and two tubes of 
C-CO mg. radium element arc employ^ed, each tube being 20 mm. 
long, the radium occupying the nuddle 15 mm. These tubes arc 
arranged m tu o sets of three, each set consisting of two of 18*33 mg. 
and one of C-CC mg. One set is used in the uterus and one in the 
vagma. 

The patient to be treated is admitted to hospital, and obvious 
sepsis is cleared up as far as possible by douching, etc. IVhen 
ttvvs is fttbAeved, tbk cervical canal U vdetiUfied, and gently dilated 
Should this cause no rise of temperature, tlie next day' the 
radium is applied following a second gentle dilatation of the 
cervix. 
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The set of tubes for the uterus (Fig. 28, a, b. c) have walls of 
5 inm. of platinum. The three tubes are placed in a rubber 
eath having walls 1*5 mm. thick to screen off secondary 
diation. and the whole is introduced so as to occupy the entire 
ngth of the canal of the uterus and cer%'ix. 

The vaginal tubes have walls of onl}* 1 mm. of platinum. The 
fvo larger tubes (13-,S3 mg.) are inserted in a simple spring 



apparatus called a “colpostat” (Fig. 28, d, e.f ). and in this they 
receive a secondary screenage of 5 mm. of cork 'which has been 
rendered iinpermeable to vaginal secretions by collodion. When 
the “ colpostat ” bearing the radium is properly introduced the 
applicators rest one in either lateral fornix. Their long axes are 
in the sagittal plane, and thej’’ are forced as far apart from each 
other as is possible, by the spring of the apparattis. The third 
lube, with a similar cork screen, is made to lie in contact vith 
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tlie ccr\ ix Ijciny held ui litnec in the euncuv ity of the spring 
(Fig. 29). 

The total duration of the radium application is five days, and 
nt the end of cacJi twenty-four Jiours all the applicators are 
removed, cleaned and replaced after douching the vagina. 

If tlic uterine canal is not permeable, the vaginal application 



Fio. mt. Mrthtxl of n}i|il>Iiig vugirtal 
rtudiuni !« the Pntv* tpchovfjwc, 
(Afler IJiwissHjrriP.) 


alone is employed for two or 
tlirec days, artd at the end of 
this time it is usually possible 
to identify the canal and safely 
to dilate it. After that, 
the intra-uterine radtum is 
applied. 

This treatment is later 
supplemented* in all but 
Stage I. eases, by deep X-ray 
tlierapy or by distance radiiini 
ther.apy by means of a 
“ bomb." 

In the ** bomb ’’ method 
•t gm. of radium clement in a 
V)ox with walls of 6 cm. of 
lead is employed at a nuni- 
nuun distance of lO cm. from 
the skin. In the .average 
case eight fields are irradiated : 
tn o anterior, tn o lateral, two 
posterior and two posterior- 
inferior, Sometimes a perineal 
hold is added. The full e\- 
jiosiirc IS for about ten hours 
through a screen of l mm. 
platinum to each field. Only 
one of the fields is treatcil 


each day, and different fields on successive days. The first 
exposure is for three hours, the second for tlirec hours and 
the third for four hours. Thus it takes twenty-four ortwcnty-sescii 
d.sys to complete the full course, and during all this time the 


patient is in hospital. 

If deep X-ray therapy is emjdoyed, a similar technique is 
followed, but the fields irradiated are larger. The applications 


arc given for at least one hour twice daily, illffcrent fields being 
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iTcated. The total time for exposure for each area is live to eight 
hours, and the full course occujiies fifteen to twenty-five days, 
during which time the patient is not confined to liospftal. 

The modified applicator suggested by S wanbei’g is a T-shaped tube 



nnini nidialion and 
(sliaded) approximate area 
of tissue effectively xadi- 
ated. (After Ssvanberg.) 



Fjo. Applicators for combined intra- 

uterine and parn-cendcal radiation* (After 
Snanberg.) 


(Fig* 31) which can be adjusted to fit any uterine catialfrom 1-5 cm. 
to 10 cm. long and in which one to five centres of radium can be 
fitted into the stem. The Vaginal eross-arm can receive one or 



two centres* according as to whether it has a single-barrelled cross- 
arm or a doubled-barrelled head (Fig. 32). The average treatment 
mth JSwanberg’s applicator is by four centimes, three in the uterine 
stem and one in the vaginal cross-arm. Two additional centres are 
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applied to the tornices either by tJie “ colpostat ” or by bakelite 
applicators as used in the Radium Institute of London (see 
Figs. 33, 34). 

The supplementary radiation by high voltage X*rav 
(200,000 kv.) may conveniently be given during the preliminary 
period of doucliing. 



The technique fol- 
lowed in Brussels is 
similar to that used in 
Paris, though the treat- 
ment Is spread over a 
longer period of time, 
up to tweUe days, so 
that to produce the same 


total dosage (8,000 mg. el. lioiirs) smaller quantities of radium 
are employed, usually 10 to 20 mg. m tlie uterus and cervix and 
80 mg. m the vagina. The screening employed is 2 mm. platinum ^ 
and rubhej-. The tubes are removed and eJeancfJ nnt} the vagjna 
doiichetl every one or two days. If 
there is any difiiculty in dilating the 
cervix 'they postpone mtra -uterine 
treatment and are content for a few 
days to apply surface radiation to the 
groivth. 

Prior to this or sometimes subse- 
quently ilax Clieval recommends dis- 
tance radiation by a 4-gm. “ bomb 
of radium employed at a distance of 
1C cm. from the skin. Four ports 
of entry are used and six to ten 
treatments gn en. 

In Great Britain there is a general 
tendency to follow the Stockholm 
technique fairly closely, though 
special applicators (see Fig. 85) may 
here and there be introduced as a 
modification. Generally speaking, howe^ cr, it can be taken that 
the results obtamed in this country are the product of the 
Stockholm technique supplemented more and more in recent 
years by deep X-ray tlierapy. 

Tiie widespread distribution of radium among many institutions 
in the country is presumably inevitable, but it does lead to the 



Fla, »4. Intra-ulerine and 
sagiiial applicators in posi- 
tion. (After .Swanberg ) 
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employmeiit of radium by very large numbers of operators ^vho 
have no special experience or knowledge of technique, and also 
who are deprived of the assistance of an expert physicist whose 
advice on dosage and distribution would be invaluable. If 
improved results therefore are to be obtained, one step in the 
right direction would be the establishment of teams in which tlie 
gynajcologist receives the help and 
advice of the physicist, the patho- 
logist and the X-ray operator. 

Abdominal Implantation of 
Radium. In the earlier editions 
of this book a considerable amount 
of space had to be given to the 
consideration of the value of this 
method of treatment. Nowadays 
this therapy has fallen into disuse 
and needs no further discussion. 

The whole tendency of recent 
years is, instead, to attempt to treat 
possible distant lymphatic spread 
either by tele-radium by means of 
a 5-gm. or smaller ^‘bomb ” or to 
use deep X-ray therapy. In this 
deep therapy the usual tube em- 
ployed is run at 200 kv,, though 
some institutions use a voltage of 
neai’lj’- a million. It is as yet too 
early to assess the value of these 
super - voltage - treatments. The 
more usual 200 k.v. treatment is. 
as has been indicated in *a previous 
section, become more and more a 
pari of the routine treatment of cancer of tJjc cervix as a 
supplement to contact radium. Only in a very few clinics is 
attempt still made to treat this condition by X-rays alone. 

Before leaving this point - a few more figures, after 
Kamperman (28), may perhaps be quoted. They sliow a steady 
improvement in the results obtained at the Ilarper Hospital, 
Detroit, corresponding to adjustments in the technique. In all 
030 cases were treated. During the period 1922 to 1028 the radium 
dose was 3,000 to 5,000 milligramme-element-hours. In addition 
heavy X-ray dosage at 200 k.^% with 1 mm. copper filtei* was 
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empIoyetJ. The “ absolute ” five-year eure rate was. 1(>% ami the 
“ absolute ” ten-year rate 12%. 

From 1928 to 1932 the radium dosage was increased to between 
7,200 and 10,000 m.e. hours and correspondingly less X-rays, still 
at 200 k.v., was used. The absolute five-year cure rate for this 
period was 21 % and the sinnlat ten-year rate had impnw ed to 1 5%. 

Since 1932 the radium dosage had remained unchanged but the 
fjuality of the X-rays had been altered to “ super voltage ” at 
500 to 600 k.v, with a filter of 7 mm. copper. Only two years of 
five-year results of this present therapy were available and the 
average for this period was 35%. 

The suggestion is therefore that this liigh k,\ . X-ray treatment 
is an improvement. But we await Other results. 

The Relative Malignancy of Cancers 

Broders at the Mayo Clinic classified cancers, cervical and others, 
into grades of malignancy according to their histological character. 
His classification is Teferred to by Healy (16) who emphasies 
the important prognostic value of the histological characters of 
various cancers. In the classification of Broders, Grade I. repre- 
sents the adult highly differentiated type of epidermoid cancer. 
Grade IV. comprises the very cellular tumour which is made iiji 
of completely undifferentiatecl. embryonic or anaplastic cells. 
Grades 11. and III. occOpy intermediate positions. 

Grade IV. (malignancy), though highly malignant, is stated to 
be very radio-sensftive, and therefore much more amenable to 
radium treatment than to surgical attack. Healy states that of 
early cases m this group 66% remained well for five years w'ith 
eflicient radium therapy. Mahphant (17) follows Martzloff in 
dividing epidermoid cervical cancers according as to wliether 
the predominant cell was of the “spinal,” “ ^transitional ” (com- 
monest) or “ spindle.” Roughly speaking, he finds that the more 
highly differentiated “ spinal ” cell tumour is less malignant and 
is most amenable to surgical treatment. The “ spindle ” -celled 
^ tumours, though very malignant, arc relatively susceptible to 
ray-therapy and, at least as regards the immediate response, do 
well under such treatment. Lacassagne (13), however, suggests 
that tJie variance in degree of radio sensitivity between the two 
extremes seems to be less in the case of cervical cancer than 
obtains in carcinoma of other parts of the body. And this view 
would appear to coincide w ith that of the majority of 
gynwcologists. There does not apjiear to be any great practical 
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difference in the results obtained in the treatment of the various 
histological types of growth. Warren and others (18) express 
the matter different!}'. They say that the histological grade of a 
given cancer is of less importance than is its clinical classification 
and its response to therapy. They maintain that the guide to the 
radium sensitivity or resistance is the response in the tumour 
cells or the stroma to radiation. If the changes arc not well 
marked they suggest that operative treatment should be adopted. 

Early Diagnosis 

A good deal of attention has been paid in recent years to the 
question of early diagnosis of cancer of the ceiwix or of pre- 
cancerous conditions such as leukoplakia. Inspection of the 
cervix by a viemng instrument such as Hinselmann’s colposcope, 
which gives a tenfold magnification, has been used more extensively 
on the Continent (Laffont and others (10) ) than in this country. 
IMuch the same may be said about the test with Lugol’s iodme 
solution. Healthy vaginal and cervical epithelium in contact with 
this solution will take a dark brown coloration owing to its 
contained glycogen, whereas canceroxis and precancerous tissues 
remain relatively unstained. 

These tests are, of course, performed in this coimti’y. but the 
general opinion would appear to be that the ordinary tests for 
friability are sufficient for a sure clinical diagnosis in most case.s. 
But if there is the slightest doubt about any given area, the safest 
thing is to have a portion excised and examinated histologically. 

SECTION II. CANCER OF THE UTERINE BODY 

It has for years been tlie accepted view that surgical treatment 
for carcinoma of the body of the uterus gives such good results 
that hysterectomy and not radiation is the correct treatment. 

But attempts are made from time to time to improve the 
technique of radium therapy for this disease. 

Admittedly. Lacassagne. some years ago (20) came to the 
conclusion that fundal carcinoma treated I)}' radiation responded 
so badly, that he believed that these cases should be treated by 
surgery until a better I'adiation technique than he w'as then 
empIo}'ing should have been ev'olved. Regaud appeared to agree 
and to think that carcinoma of the corpus is relatively insensitive 
to radiation. 

But in America, in Germany, in Great Britain and in Stockholm 

s, . 

5 » -S 
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new methods are on trial and an attempt must he made to compare 
the new results of radiation svitli those obtained by surgei^'. Of 
tlic many published figures for the latter, jierhaps the best known 
are the combined figures published by Lane Claypon in 1927 (21) 

The total number of cases considered was 507. Of these 80-7% 
were operable and ha<l abdominal hysterectomy performed 
with 6-4% operative mortality. The fiv'e-year cure rate was 
00 %. 

With these figures for comparison Me can noM' study tlie 
technique and results of some of the clinics employing radium 
therapy usually in cemhination with tleep X-rays, The question 



I'lo. 3G. Uteri packed with many uppHcatots. (After HejTnan.) 

receives further consideration m the Ciiapter devoted to “X-ray 
Therapy m Gyntecology.” 

The present Slocklwhn treatment is to jiack the uterine cavity 
with a large number of applicators containing relatively small 
doses of radium. The total quantity of radium use<l vanes 
between 80 and 200 mg. el., but the total dosage, distributed m 
tM'o treatments, lies between the limits of 2,C00 and 4,000 ing.)rl. 
liours. Then because of the danger of later metastasis to tlie 
vagina at least one vaginal treatment is given. 

In discussing the results Heyman (22) excludes those eases of 
adenocarcinoma involving the cervical canal and the corpus (a 
group of cases to which a great deal of attention has been paid at 
many centres in recent years) and which he describes as “ Car- 
cinoma corporis et colli uteri.” He excludes as well those cases m 
which ovarian cancer is also present and reports on the results of 
treatment of 460 cases of “ carcinoma corporis uteri.” 
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Of those treated five or more years ago : — 

Total number of cases examined . . . 232 

Sjinptom free after five years ... 98 

Absolute cure rate ..... •l-2-2% 

!ut this figure includes cases treated by surgery combined with 
adiotherapy because the latter seemed to be a failure. 

Of the cases treated only with radium, i.c.. counting the eases 
•perafed on as ha-sfing died : — 

Number of patients treated .... 224 

SjTnptom free after five years ... 74 

Relative cure rate ..... 33-0% 

He quotes figures from published statistics of large series of cases 
giving the results of operative treament in which the five-year 
cure rate is not as high as in Lane-Claj'pon’s figures. He finds the 
average “ absolute ” cure rate is 41*7%, while the average relative 
cure rate (cases operated on) is 50*9%. Hon ever, these figures 
are not reallj'' comparable, as the eases operated on must contain 
a good number of early cases, while Heyman‘s series treated by 
radium contained 17*4% inoperable cases and a further 44*6% 
unsuitable for operation for other reasons. It is therefore again 
extremely difficult to compare the results of the two kinds of 
treatment. 

In Amaica the terfdency is to use radium plus X-raj's with in 
some hospitafs a very high voltage ; or to combine radiation 
therapy with hysterectomy. Thus Healj* and Browm (23) report 
197 cases treated at the [Memorial Hospital among which 96 ivere 
treated by radiation alone and 93 by radium plus surgery. The 
latter group had a five-year survival rate of 55 % which compares 
favourably w’ith the 39% obtained by radium treatment alone. 
In the cases treated bj>' radium alone the prognosis w'as markedly 
affected by the e,xtent of the growth. If the uterus were less in 
size than a two and a half month’s pregnancy then the five-year 
survival rate was 56%. In 7 cases in which the uterus was 
bigger than this there were no fiv'e-year survivals. These writers 
advise removal of the uterus preceded by adequate radiation. 
Yet they hardly seem to have made out a good case for radiation 
therapy as their cases subsequently show an unduly high incidence 
of fistula (vv'hich may presumabl}' be attributed, at least in part, 
to the radiation), and their results cannot be said to be over- 
whelmingly good. Their technique is to place two or three 
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railiitm capsules ii\ tandem in the uterus and to allow them to 
remain until 3,C00 ntillicurie-hours dosage have been administered. 
Two weeks later deep X-ray therapy is gi\'en tltrough four ports 
of entry. Six to ten weeks later, hysterectomy is performed 
during which the fimbriated ends of tlie tubes are ligated as a 
preliminary step. Kamiwrman (24) reports the cases at the 
Harper Hospital, Detroit. Although the figures are small they 
deserve quotation because they do point to the possibility that 
combined ray-therapy and iiysterectomy may eventually prove 
to give the best results. 


Table shmc’uig Five-year }ie 9 ults in Operable Cases of Carcinoma 
Corporis. (After Kampermaii.) 



1 

c««» 

tfclktcd 

\\eJl 


Mdtliod of Trtntijit'iit 

years 

Tirriut 


Hysterectomy and [tost-operothe 
radiation . 

l*re-opcrativc intra-cavitarj' and ex- 

an 

.0 

55 


ternal radiation, hystereetomy six 
weeks later, then imt-operative X- 




rays . .... 

7 

5 

71 

Total 

4a 

23 

58 = rel.itivc cure rate 


He also reports on 34 mojierable cases treated by radiation 
thcrap 3 ' alone with 10 fi\ e-year survi\als, or 29%. But it is 
probable that quite a number of eases of carcinoma of the body 
of the uterus would surv'ive five j'ears and would be without any 
very grave deterioration, even if untreated. This iiossibihty 
sitould be borne in mind when assessing five-year “cures” of 
corporeal cancer. 

The question whether radium tlicrapj'- sliould supercede 
operation must, however, he given very serious attention when 
under no less an authority than the Medical Research Council 
“ Summarj’ of Reports from Research Centres ” for 1037 appears 
the statement that “ an anslj’sis of the rndiologicallj' treated 
cases . . . suggests that radiotheropy may be the best method 
of treatment for most cancers of the corpus. . . The Report 
proceeds to suggest that 42% would represent the absolute cure 
rate for surgically treated cases. For comparison with this, the 
figures from the Marie Curie Hospital are qvioted. 
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Marie Curie Hospital 

Cancer of the Corpus Uteri. Five-year Snnnval Rates among Cases 
treated between October. 1925* and December. 1932 


^ Stxige, 

i JTo. 

1 

1 rive*j ear siirs h al rate. 

Operable ..... 

Wk 


Clinically inoperable . 



Technically inoperable 

< 

El 


Total 

or 

20 === 45*2 % = relative sur^dval 
rale. 

Total number examined vith a 
\de\v to treatment 

00 

29 42‘0 % absolute survival 

rate. 


It "would appear that this absolute survival rate is thus the same 
as the absolute cure rate for the surgically treated case (seep. 184). 

An objection to this conclusion is the feeling that will be present 
in many people’s minds that the figure for surgery is too low. 
Yet it is almost exactly what Heyman {vide supra) said was the 
average of the surgical figures he had collated ! 

The next argument may be that the radiation figures are only 
from the hospital that makes a liabit of producing the liighcst or 
nearly tlie highest cure rates in the world ; and tliat other 
hospitals or individual care can hardly hope to do so well. But 
this again is not borne out by figures. The next table, which gives 
tlie collected results from seven different radiation centres, shows 
that other places do get the same results. 


Carcinoma Co)pons Uteri Collected Results from Sexxn Reporting 
Centres in Great Britain 





r i\ c -5 Ciir rcJitU c 

Capcs treaUd in 1032. 

Lhing fi^c 5 cars later. 

Dead. 

annhal rate 
per cent. 

82 ' 

14 

18 

43-7 


So the fact that most gjmiccologists will continue to treat these 
cases by surgery can be attributed to conservatism if so desired. 
But it would be fairer to say that they will be watching with 
interest to see what transpires when larger numbers of cases have 
been treated and when longer periods of time have elapsed 
between the application of the radium and the acceptance of the 
case as cured. 
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A possibility that may meet with more ready acceptance is 
that radium and X-ray therapy may make a valuable complement 
to surgery. Some figures showing the results of treatment of 
these cases at the Women’s Hospital, New York, and kindly 
supplied by Dr, Sackett in a personal communication supports 
this suggestion. 


Results 0 / Treatment of Carcinoma Corporis Uteri 
(After Sackett) 



Ko 

Living 

5 y^ni. 

StirviYul ntft 

Total cases seen 

142 

63 

Absolute 41 4 

Untreated . 

0 

0 

0 

Treated . . . . . . | 

133 

63 

Relative 47 4 

Surgery alone . . . . | 

27 

17 

Relative 63 0 

Radiation alone because case inoperable 1 
or because operation contra indicated. | 

69 

22 

Relative 32 0 

Radiation and surgery . 

37 

24 

Relative 64 9 


We may conclude that it is probable that most gjmaccologists 
will require a lot of persuasion before they will accept the above- 
quoted statement from the Medical Research Council’s Summary 
of Reports. The value of radiation therapy as a supplement to 
surgery would seem at the moment to he a more valuable subject 
for inquiry as most cancers of the uterine body will — at least for 
a considerable number of years — continue to be treated by 
hysterectomy. 

Technique - 

The methods used in the radiation treatment of this disease 
demand attent I on because there are alw'ays inoperable cases or cases 
in which operation would be contra-indicated, and for such cases 
this form of therapy is plamly desirable. Furthermore, continued 
research may show that the value of ray therapy will become so 
evident that the most consen'ative of gjTuecologists will be 
converted. 

As an example of a well-tried technique nu^ be cited the one 
employed at the Mane Curie Hospital and published by Hurdon 
and Chambers (25). They divide the radium dose into three 
applications of twenty-two hours each, given at one and tlien two 
■weeks’ intervals. The distribution of the radium is intra-uterine i 
^aiid vaginal (Fig. 37). The screenage of the uterine radium is 
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1 mm. platinum and 2 mm. rulSber. In the vagina 0*3 mm. 
platinum, 2 mm. silver and 1*5 mm, rubber is used. The total 
intra-uterine radium varierfrom 50 to 78 mg., while the vaginal 
plaques each contain 20 mg. Of recent years the radium treatment 
has been supplemented by deep X-rays. 


Histological Grading of Malignancy 

Just as in cases of cervical cancer, it has been suggested that the 
microscopical picture can assign* any given tumour to its grade 
of malignancy. Healy (26) 


divided the tumours into four 
^'ades, Grade I. being the 
most differentiated and least 
malignant ; Grade IV. being 
the least differentiated but 
most malignant — ^also the most 
radio-sensitive. 

Crosby and Henderson (27), 
however found that grading 
from scanty material removed 
for biopsy was unreliable, in 
that a diagnosis of, say, Grade 
IL, may be made from the 
curettings, while the tumour 
after removal may show that 
it should have been classified 
as Grade IV. In these series 
of cases the grade of malig- 
nancy did not have any prog- 
nostic value and therefore was 



Fig. 37. Intra-uterine and vaginal 
applicators in position for treatment 
of a case of carcinoma of the body. 
(After Hurdon and Chambers.) 


of no value in determining wliich 
cases were theoreticallj^'more suitable for radiation therapy than 
for surgery. Furthermore, tliere were variations in the grade of 
malignancy in different parts of the same tumour. Also a seemingly 
mild primary tumour was capable of giving rise to anaplastic and 
extremely malignant (microscopically) secondary growth, 

Tlie conclusion would appear to be that there does not seem to 
be much value in the attempt to grade cases of carcinoma of the 
uterine body on their microscopical appearances. 
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CHAPTER IX 
STERILITY 

When we remember the complexities of conception, our wonder 
should be placed rather on Ihe frequency of its successful accom- 
plishment than on its occasional failures. The formation of 
spermatozoa, the phenomenon of ovulation, co-ordinated with 
tubal activity and uterine changes by an elaborate chemical 
system, in addition to the mechanical act of coitus, all timed and 
designed to ensure the fertilisation, embedding and the later 
development of the oxmm, together form the most mar^^ellous of 
all the processes of life. 

It is obvious, therefore, that continued failure to coacei^’c may 
involve one or more of so many possible defects in conditions 
as yet little understood, and it provides us with a pathology 
of sterility which presents problems of the greatest diJficulty, 
During the last few years, however, much progress has been made 
in our knowledge of some of the details of endocrinology and other 
aspects of reproduction, which has enabled us to treat sterility with 
jnore understanding and hope of success. In the present chapter 
we shall confine ourselves to discussion of female sterility only, 
with special reference to the physiology of ovulation, fertilisation 
and the progress made in certain forms of treatment. 

Ovulation. The broad facts of the maturation of the follicle, 
and dehiscence of the ovum have been known for many years. 
The general idea of rhythm in ovulation and menstruation liave 
associated the two phenomena in such a way that we ha\^e hitherto 
regarded the two as closely interdependent, but clinical anomalies 
and animal experiment have now made it clear that, though there 
is a loose connection, yet the two are actually separate processes. 

The ripening of the follicle is controlled by one of the 
gonadotropic hormones, secreted by the anterior lobe of the 
pituitary body, but it is yet uncertain wlxether the final turgescence 
and rupture of the follicle with liberation of the ovum is due to 
continued action of tlie pituitary, or the influence of oestradiol, 
a hormone which is secreted partly by the non-follicular tissue of 
the ovary. The successful production of fertilisable ova is perha}>s 
the most fundamental of all the essentials in the chain of events 
which xiltimately produce the full-term child, but m any giveriy.- 
case of sterility, where obvious pathology is absent, it is almos 
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if not quite, impossible to state whether or not the ovary is pro- 
ducing normal ova. Experimental work suggests that ovum 
formation is due to the action of the pituitary hormone, but we 
have not yet been successful in isolating this specific hormone 
in doses which will ha\e a therapeutic effect on women. While 
it IS known that follicles can be made to mature by the influence 
of the follicle-stimulating hormone {prolan A) of the anterior 
pituitary, yet these follicles need not necessarily contain ova. 
For example, if prolan A be injected into immature rats the oiaries 
will develop a number of follicles, but they will not contain ova. 

Apart from the mechanism of the ripening and rupture of the 
follicle, we do not yet know wliether there is any monthly regularity 
in the production of an o^'um. In some women there may be 
long intcn'als between the production of normal ova, or in otbers 
it may be that not all regularly produced ova are fertilisable. 
Endometrial biopsy may show evidence of ovulation by the 
appearance of the secretory (luteal) phase, but examination of the 
same woman during another cycle may show no secretory 
appearance. 

Conception depends not only on the jiroduction of an ovum, 
but on the, time it is produced during the monthly cycle in 
relation to coitus. There is much evidence to show that ovulation 
occurs m four- fifths of all i\omen on or about the thirteenth day 
after the first day of the last menstrual period. Coincident with 
the rupture of the follicle is the maximum output of cestradiol 
in the urine and also of the mucus secretion from the cervix 
(S^guy and Simonnet) (1). There is also much supporting evidence 
from the inspection of the ovaries during laparotomy at various 
dates of the cycle, 

Knauss and Ogino (1920 and 1930) have stated that ovulation 
occurs in all ^\omen at the middle of tbeir month, and that, as 
the ovnim is not capable of living more than two or three days 
before fertilisation, therp is a sterile period of about a week before 
the first day of the next period. This statement is of obvious 
importance, because, if true, it means that there is a natural 
' method of control of births without complete abstinence or 
artificial devices. For the majority of women it is true that usually 
ovulation occurs between the twelfth and sixteenth days, but 
it is not true of all women, and also not every woman ovTilates 
regularly on the same date of each montli. Ileliance, therefore, 
on the “ safe period ” is liable to be betrayed, and sooner or later 
will be followed by disappointment. 



IQJULATIO]^: 


f:1p,e^&i^ne iittd''St^y.^2);li'aye critically, 

^ausS'- and ;Pgm6:/,'' ^THej' that dvulatiqti can ejcist 
Httioiit itienstruatioh,^ shown bj'’ the nuniei'bus exaihples of 
•onception occurring during a period of amenorrhoea,- and also the 
ioiWersej thqt , menstruation, can occur in the absence of OATilatioii. 
Evidence of the .latter, was given by Bramwell and Parkes (3), who 
ilioupd that inice whojiad had both ovaries X-ra\'ed, in order to 
fill the fpllicleSj still exhibited a normal cestrus cycle. = 

In. humaii' subjects, alter the menopause, Kaufmann (4) was 
able to. produce menstruation by giving large alternate doses, of 
te^trone and progesterone. The former and generally accepted 
view' was that menstruation was dependent upon the rhj'thmic 
Fprrhatipn and death of the corpus luteum, which was the direct 
cesult of the raptured follicle. An apparently firm basis for this 
vi&w was that, after complete removal of the ovaries, menstruation 
ceases , entirely from that date. We have the experimental 
evidence giA’en above W’hich shows that menstruation may be, 
independent of ovulation, biit it is extremely rare to open the 
abdomen during the childbearing period of life, and fail to fmd a 
corpus lutCnra either active or degenerate. 

: Our QMTi feeling is tljat in the very large majority of wonien, 
theVe is a monthly formation of a corpus luteum upon which, 
menstruation is either directly or indii’ectly dependent. Where 
mehstruation occurs in the absence of ovulation, it is possible 
tliat the luteal hormone (progesterone) maj'’ be elaborated by the, 
rion-follicular tissue of the ovary. We know that these cells, are 
able to produce the follicular hormone. The corpus luteum,, is 
the direct result of a ruptured follicle. But does every ruptured 
follicle indicate, ipso facto, the liberation of a normal ovum.!? 
-Wb think this is an assunprtion lor w'hich, as yet, there is 
hisufllcient e\ddence. Some women may produce a normal oviim 
from every follicle that is ruptured, while others nray onlj'At rare 
intervals, or indeed never, develop an ovum that is capable of 
fertilisation.- . ' ■ ... ■, 

; is, certain .that' ovulation can occiir at an}’’ time during the 
•inontli. . Schikele, during the comse of, twenty-five faparbtdihies,!' 
found that .the' follicle' ruptured twelve times from the hrst.Vto* 
tlie''^ fifteenth daysf six times from the fifteenth fo fhe-tiventieth’ 
rdays, once on the twenty-first day, and dncd.Bh the eye of 
-nicnstruation,' obserwifions.led him to belieye that there is, 
fid sttict.;ass'ociatipn, betiycfen th.e corpus luteum arid nieristruation, 
subject' has '-been "fully f exarmiied’. by Sartnian (5) .f 
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recent book. lie gives tiie evidence of pregnancy following a 
single dated coitus and other evidence based upon hormone 
levels in urine and blood, the cyclic changes in uterine motility 
as worked out by Knauss, inspection of the o\'aries at the time of 
operation, and the appearance of the “ vaginal smear.” 

Wc may sum up then the present state of knowledge of 
ov'ulation. The follicle matures and ruptures under the intiueiice 
of ft hormone from the anterior lobe of the pituitary gland. It is 
probable also that this same hormone stimulates the simultaneous 
secretion of cestradio] by the follicle and interstitial cells of the 
ovary. Menstruation and ovmlation are essentially independent 
phenomena, but in most women the follicle ripens after menstrua- 
tion ceases, and ruptures during the middle of the month, while 
the degeneration of the corpus luteum is follow'ed by the next 
menslnial period. Menstruation and ovulation can occur each 
without the other. Ovulation can occur at any date in the cycle, 
and in one-fifth of all women there is no so-called “ safe period ” 
during the w eek before menstruation. 

Sterility may ob^’iously be due to a failure to produce normal 
ova, for we have no esudenee that every follicle, or even the 
niajoritj', contain an ovum. 

The Fallopian Tube 

Until recently tlie tube was regarded as a passive duet along 
ohich the ovum ivas propelled by cilial action. 

How the o\mm gained the tubal ostium was a mysterj', and 
no adequate explanation had been of/crcil until Westman (6) 
showed by experiments on monkeys that the tube wraps itself 
around the ovary and applies its fimbriic thereto during the time 
of ovulation. The dehisced o\uim, therefore, docs not fall loosely 
away from its follirle, hut directly on to the mucous aspect of 
a fimbria, whence, by the aid of the cilm, it is passed into the 
lumen. It is obviously impossible that this rcinnrkahle mechanism 
could be seen during laparotomy owing to the general inhibition 
of unstriped muscle under the influence of the amesthetic, nor can 
it account for conception occurring in those women who possess 
one tube and one ovary on opposite sides. 

The tube is dcvclopmentally similar to the uterus. Both arc 
derived from the Mullerian ducts^ and w’e might therefore ex{)cct 
that both would respond in a similar fashion to the same chemical 
stimuli. Morcoser, the tube wall contains tw'O layers of muscle 
fibres, and it is unlikely that the tube would be incapable of 
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^uy active contractile effort* Duiuig pro-ccstrus and ccstrus, the 
uterus becomes iucreasingty active, and it is not only a reasonable 
assumption* b\it 'we^iave evidence that the tube is in an active state 
of peristalsis during this period. Tlicre is tl\c evidence of Westman, 
given above, and tracings made by the salplngo-kAnnograph* 
Rubin (7) and King (8), which show definite peristaltic waves 
due to tubal activity. The tubal meclianism must play some part 
in the chain of events which lead to conception, but that it cannot 
be essential is shown by the occasional i^regnancy wliich can 
follow complete removal of both tubes, provided the interstitial 
portion is still open at ilie uterine cornu. These rare cases prove 
that the ovum can have direction in its wanderings after it leaves 
the follicle, but it must be a very small chance, by which, in the 
absence of the fimbrial grasp of the o\ ary, the ovum can find its 
way to the minute orifice at the cornu. 

The salpingo-kjTiiograph has given us much more information 
than is possible by the use of the simple tube insufflator or even 
X-rays after the injection of hpiodol. 

By a study of the graphs obtained b\' this instrument, it is 
possible to diagnose normal patency (which should be tested only 
between the eighth and fourteenth days after the first daj’' of the 
last period), tubal spasm, tubal stenosis, and complete obstruction. 
Wh^n the tubes are normally patent, G0% of cases allow the gas 
to pass bet%\een jiressure of 75 and 100 mm. of mercury ; in 23% 
it passes below 75 mm., and in 7% of cases the pressure rises 
above 150 mm. King reports that of 145 cases of insufflation, 
48% uere normally patent, in 2% there was spasm, in 14% 
stenosis, and 36% were completely obstructed. 

^ There is no doubt that the kymograph tracing is a great 
improvement on simple insufflation, in so far as it gives much 
more information, and pro\ddes a permanent record for the 
patient^s note file. With one exception, it is also a more desirable 
method of tubal diagnosis than X-ray examination after lipiodol 
injection. The exception is that the radiogram ^vill identify the 
site pf the obstruction, knowledge of which is necessary if an 
operation on the tubes is under consideration. But after the claim 
for radiography, based upon its power to localise obstruction, 
has been made, it should be said that the possible dangers of 
the method render it unsuitable for routine diagnosis of tubal 
obstruction. 

Cases have been reported of oil embolism, but chiefij^ the 
objections are due to the occasional failure to absorb the lipiodol 
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which has leaked into the pelvic cavity. A collection of the 
oil may become encysted, and give rise to a mild plastic peritonitis, 
or even a pelvic abscess, which will require subsequent operation, 
In view of the possible and by no means uncommon sequeLsc ol 



lipiodol injection, opinion has swung back tbwards the original 
method of Rubin (occasionally combined with a kymograph) as 
being the safer anti better method of tubal diagnosis. Novak (8) 
advocates a return to Rubm’s technique and states tliat if due 



care is given to strict asepsis, and if carbon dioxide insufflation is 
always avoided before menstruation, after amenorrhora, during 
any form of menstrual hcemorrhage, and in any patient who 
might possibly be a subject of pelvic tuberculosis there is no 
danger in the use of the method. 

Iraufflation under fairly obvious safeguawls is almost entirely 
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' without risk, ' .' Here and there a- case of air embolism has been 
'reported, but in proportion to the very large number of cases, the 
risk of accident must be extremely small. 

The graphs (reproduced 'from the published work of ICing (7) ) 



indicate the various tj^ies of result obtained by the salpingo- 
. kymograph. Fig. 88 is typical of normal tubal patency on the 
' eighth daj’’ of the cycle where gas has passed at about 70 mm. 
The oscillations are caused by rhj’thmic tubal contraction every 







Fig. 41. 


few; seconds. Tubal spasm is illustrated in Fig. 39. The pressure- 
rises directly to 185 mm., after which there is a sudden .fall to. 
70 inm. The usual oscillations follow while the gas passes without; 
difficulty. Evidence that this tjipe of curve is due to spasm is,, 
that, under the mfluence of anti-spasmodic drugs, the, curve takes, 

; on the character of a normal -tracing. ".'f- 
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Tubal stenosis is sho^vn in Fig. 40 where there is a niotlerate rise 
to 100 mm,, followed by a gradually declining line of pressure 
as gas slowly filters through the stricture. Complete obstruction 
is indicated' in Fig. 41 where the rise of pressure is carried to the 
limit of safety witliout any passage of gas through tlie tube. 
After release of the pressure, a further attempt svas made to 
insufilate, without success. 

It is uncertain what part tubal spasm can play in slcrilily, 
may be a feature only of tlie tcstral period after rupture of the 
follicle, when the Mullerian muscle is in a state of tone and readily 
excitable, or it may be a direct response to the irritation caused 
by injection of gas under pressure. 

Tlie obser^'ations of Westmau on tubal contractions around the 
ovary at the time of ovulation suggest that a jiathological spasm 
of the tube, such ns may be seen in other unstriped mnscle, may 
be an obstruction to the passage of the ovum, and, incidentally, 
may be the cause of “ middlc-pain.” 

Fertilisation 

We liave already made reference to the lack of knowledge on 
the mechanism of the transference of the ovum from the follicle 
to the tube. In the same svay sve have been ignorant until 
recently of the various factors which facilitate the journey of the 
sperm from the vagma to the ovum. It will be remembered that 
the pH value of the normal \'agina between puberty and the 
menopause is betw-^cen 4 and .'5, fairly constantly between 4"* 
and 4'6. This is a relatis'cly high degree of acidity, due to lactic 
acid produced by the acidophilus bacillus (Ddderlein) normally 
present m the vagina. The cervical canal, on the other hand, is 
invariably alkaline, between 7-3 and S-O (the neutral point of 
litmus is 7‘3). The seminal fluid is also faintly alkaline, w'ith an 
average figure of about 7-1 to 7'C. Immcdiatelj' after coitus the 
acidity of the Vagina is reduced to about C 2. The reduction is 
produced not only by mixture wuth the semen, but also by an 
increased secretion of the alkaline cervical mucus which normally 
occurs daring the excitement of coitus. But if the orgasm does 
not occur, presumably the secretion of cervical mucus is deficient, 
ami the pll is found to be only about 5-5 (S^guy and Vimeux (Jl) ). 
As w'e shall see, the pH value of the vagina after coitus is of great 
importance in the mechanism of conception. 

The spermatozoa live easily in an alkaline medium of 7’6 or 
thereabouts. In such a medium, other conditions being suitable, 



FERTILISATION 


197 


they will probably survive in the active state for twenty hours. 
When deposited in the vault of the vagina, thej' are suddenly 
surrounded by a fluid whose resultant pH is 6*2, i.e., on the acid 
side of neutral. The effect of reducing the pH of the medium is to 
render the sperm much more active, but much less able to survive. 

In this medium sperms are all dead vitliin an hour, while a 
slightly stronger acidity kills them at once. If, therefore, the ovum 
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Fig. 42. To the left and below is the drop of cervical mucus ; 
to the right and above is the drop of seminal fluid. The sperma- 
tozoa have lined up, at the junction of the two drops, with 
heads directed to the area of mucus. 

is to be fertilised, it is essential that the sperms should gain the 
entrance of the cervix, tvith its favourable reaction of alkalinity, 
TOthin an hour at the most, of being deposited in the vagina. 

It has often been stated that the occurrence of the orgasm has 
no influence on conception, and Ave know that in many cases this 
is true. But if the orgasm means the outpouring of an alkaline 
medium by wliich the sj^erm is quickly rescued from its stimulating 
but ultimately fatal acid environment, we can see that the orgasm 
is likely to favour the subsequent meeting of ovum and sperm. 
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Further, it has been shown by S^guy, Vimeux and others, that 
the cervical mucus has other functions than that of modifying 
the hostile pil of the vagina. They have shmvn that it has a 
chemiotactic afiinity for the sperm, and also that it proi'idcs a 
medium along which it can. travel through the cci^dx into the 
uterine cavity. 

If fl drop of clear cemcal mucus he placed on a ivarm slide 
alongside a drop of fresh normal .seminal fluid, the sperms can 



Fm. 43. Ihe sperms ate penetrating tlie drop of mucus fn & column, 
and a second column of invasion is beginning to form. 

he watched Itmng up head first at the border of contact of the 
two drops (Fig. 42). Very quickly the sperms penetrate the mucus 
in long columns and later become diffused through the whole drop 
(Fig. 43). If the vaginal fluid is examined not more than half 
an hour after coitus, the sperms are found to be dead or dying, 
except those which have gained the alkaline shelter of the tiny 
“ dots ” of mucus which have not yet become mixed with, and 
acidified by the vaginal secretion. But fn the cervical canaf the 
sperms can be found m large numbers and normally active. 

S^guy and Vimeux have shown, however, that the mucus has 
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not onij'' an alkaKsing function, but also that it is necessary as a 
medium through -which the sperm may traverse the canal. They 



classify the amount of mucus and its \ascosity and quality into 
different grades -which -influence the passage of the sperm. The 
normal conditions are a moderate amoimt. translucid^and thin. 
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Fig. 4C. 


to the fourteenth day of the cycle, after which it rapidly 
diniinishes ; with the increased secretion, the alkalinity also rises 
as shown by an increase in thepll (^’igs. 44 and 45). The maximum 
secretion, therefore, coincides with ovulation, a time when the 
ovum is ready, and the sperm re(juu-es the mechanism whereby 
the two can be brought together. If many women are examined, 
it is found that wliile the majority, about four'fifths, produce the 
maximum secretion between the twelfth and fourteenth day, 
there are some who have two waves of maximum secretion, one 
just after the period finishes and the second just before the next 
period (Fig. 46). Later s?ork will show whether there is any 
difference between these two types in their capacity for con- 
ception, but it IS jjossible that the latter oimlate twice in the 
month. 

S^guy and Simonnet (10) found that in eight of twelve women 
there ivas n wave of maximum of cervical secretion which 
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coiTcsponded -with the height of the wave of outjiut of oestronc 
in the urine, while in two there was no variation in cervical 
secretion nor in the excretion of ccstrone in the urine (Fig 47) 
A further inecc of evidence is that the maximum vaginal desquam- 
mation of epithelium which is a constant sign of the period 
immediately following cestrus in animals, also follows imraediatelj'' 
after the maximum secretion of cervical mucus. In women the 
smear test is not so constant or so sharp as in laboratory animals 
but Seguy and Simonnet found this evidence in six out of ten 
women examined. 

We find then, that the secretion of chemiotaclie jnucus 
from the cervical glands is timed in amount, fiuidit}' and to 
coincide with the rupture of the follicle, so adjusted as to render 
the passage of the .sperm as easy as possible. It is almost certainly 
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controlled by the secretion of oestrogen and largely dependent 
on it. 

Habitual Abortion 

It is ti’ue that if a woman can conceive, even though she cannot 
carry the foetus to full terin, she is not strictly sterile, but inasmuch 
as, the net result is that she has no children, she can be broadly 
classified in the category of sterility. There are some obvipus causes 
of repeated abortion, to which we shall make no reference here, 
but there are many who have had a series of abortions for which 
no cause can be found. Our knowledge of the endocrine influence 
on the genital organs before conception and during pregnancy 
suggest that these patients suffer from some hormonal abnormality 
which either kills the foetus or cau.ses a sheddmg of the decidua 
and consequent uterine contraction. 

The most obvious disturbance is a failure of the corpus luteum. 
It is responsible in part, if not entirely, for the formation of 
decidua and growth of the uterus and there is clinical and 
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Abnormally, there may be an excessive, viscid secretion, or, 
on the other hand, a complete absence. In the former case the 
.sperms are strongly attracted to enter the as, but the viscidity 
impedes their upward progress. An examination of such mucus 
one hour after shows the sperms to be dying or dead. In the 
latter case the sperm cannot enter the os or traverse the 
canal. 

A third possibility is a purulent mucus. The medium contains 
many leucocytes which are found to hinder the activity of the 
sperms and prevent their passage through the canal. 

These details are of remarkable interest, but there is still more 
to tell. 

The production, of mucus by the cervix is not the same at all 
stages of the monthly cycle. Secretory activity rises from the 
end of menstruation until it reaches its cUmax from the twelfth 



to the fourteenth day of the cycle, after which it rapidly 
dimimshes ; with the increased secretion, the alkalinity also rises 
as showTiby an increase in the pH (Fig^. 44 and 45). The maximum 
secretion, therefore, coincides with ovulation, a time when the 
ovum is ready, and the sperm rcijuires the mechanism whcreViy 
the two can be brought together. If many women are examined, 
it is found that wliile the majority, about four-fifths, produce the 
maximum secretion between the twelfth and fourteenth day, 
there are some who have two waves of maximum secretion, one 
just after the period finishes and the second just before the next 
period (Fig. 46). Later ivork will show whether there is any 
difference between these two types in their capacity for con- 
ception, but it is possible that the latter ovulate twice in the 
month. 

S^guy and Simonnet (10) found that in eight of tivelve women 
there was a ivave of ma,vimum of cervical secretion which 
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Further light on habitual abortion has been obtained by the 
discover}'" of an accessory food factor called vitamin E. It was 
reported in 1922 and described in '1925 (12 and 13) that rats 
could not reproduce when fed on certain diets. Their oestrus 
cycles were unaffected, and they conceived, but they resorbed 
their foetuses before full term. 

In the male, vitamin E privation causes an incurable 
degeneration of the germinal epithelium of the testis ; in the 
female there is no change in the ovaries or other genital organs, 
but the foetus dies during pregnancy before viability. The 
condition is curable, and if the necessary foodstuffs are given 
diuing a succeeding pregnancy, the fcctus will be delivered 
normally at full term. 

Vitamin E is found in small amounts in animal tissues, less in 
the viscera than the muscles, and in very small quantities in 
milk (14). It is altogether absent in the tissues of animals deprived 
of the vitamin by suitable artificial feeding. It is found in large 
quantities in the wheat germ, and also in lettuce and other leaves. 
It is absent in cod-liver oil, wlxich is so rich in vitamins A and D, 
but is present in vegetable oils, such as cotton-seed oil and olive oil. 

"While sterility can be prevented by the ingestion of minute 
quantities of vitamin E it is impossible to influence fertility by 
increasing the dose. The litters of young rats were not increased 
in numbers or weight when the pregnant females were fed on doses 
up to twenty times the minimum dose to ensure fertility. There 
is evidence of the body’s capacity to store the vitamin, for if a 
single large dose be given at the beginning of pregnancy, it is 
sufficient to last during the whole of gestation and thus ensure the 
birth of a normal living litter. 

Vitamin E is fat^soluble, but almost insoluble in water. It is 
remarkably resistant to heat, light and desiccation. Exposure 
to a temperature for several hours of 180° C. fails to destro 3 ’' it, 
and distillation in vacuo up to 233° C. has not altered its potency. 
It is not destroyed by acids and alkalies at ordinary temperatures : 
in fact it can resist the action of concentrated sulphuric acid and 
boiling 20% caustic potash. 

Whether deprivation of vitamin E can play any important part 
in causing abortion in woman is doubtful, for it is difficult to 
imagine a diet in which vitamin E would not have a place. But 
it is possible that re-inforcement by administering it thera- 
peuticallj'* might have a useful efCect* We shall refer to the results 
obtained in the section on treatment. 
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TREATMENT 

Defective Ovulation^ In laboratory animals maturation of the 
follicle can be immensely stimulated by one of the pituitary 
gonadotropic hormones. If this hormone could be given to women 
in sufllcient doses, it is possible that a similar effect would be 
produced, but, as yet, there is no certain separation of these 
hormones or adetjuate dosage suitable for clinical work. 

A means of stimulating the germ elements of the ovary lies in 
small doses of X-raj's. In 1915, Van de Velde showed that such 
doses would establish menstruation in certain cases of amenor- 
rhosi, and others found the same could be obtained by X-raying 
the pituitary gland. 

The ovarian cells arc susceptible to the action of X-rays. 
Larger doses kill the large follicles, then the small undeveloped 
follicles, the corpus lutcum and, finally’, the most resistant tissue, 
the interstitial cells. But while large doses kill, small doses 
stimulate, and it is on this fact that is based the treatment, of 
sterility by X-rays. 

Edicken (15) reports the following technique and results. 
TJie exposures are given t^vice weekly’ for three weeks, at intervals 
of three days, the first over a large field to include both ovaries, 
and tlie second over the pituitary by a small field. 

Tlie technique is the following dose, 127 kV„ 5 MA., 14 in, 
distance, 5 mm. aluminium filter for three to five minutes : 
equivalent to 7^ to 12 J S.E.D. 

The results of treatment for sterility' are reported. Number 
of cases, 33. 

Total pregnancies, 15 (m 14 women). 

Normal full-term children, 11, 

Premature deliveries, 1. 

Pregnant, but undelivered, S. 

and the iJcriods of sterility ranged from three to eighteen years. 

The Fallopian Tube, The obvious role which the tube may 
play iv^ causing sterility is that of obstructing the passage of the 
oMini. How far spasm and stenosis may' operate we do not y’ct 
know. 

Rubin’s insufllation of the tubes which was first introduced 
twenty’ years ago as a test of patency has now become, m 
addition, a treatment for sterility, for a sufficient number of 
cases of pregnancy' have followed the test to prove that, even 
allowing the coincidence, it can be curative. 
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In 1932 Rubin (16) reviewed the 'results of the previous 
twelve years’ experience of tubal insufflation. i\Iany interesting 
points emerged which do not properly belong to the present 
chapter, but his results of treatment for sterility may be set 
forth. The test was satisfactorily applied in 2,192 patients for 
sterility, and of these 947 (43-2%) had normal patency; a further 
1,245 (56-8%) had various degi’ces of tubal obstruction. Of the 
total series 26’1% had complete tubal obstruction, and it is these 
572 patients who can be fairly claimed to be suffering from tubal 
sterility, whatsoever other conditions may have co-existed. 

Repeated insufflation of the same patient has showii that ’it 
is possible to restore or improve tubal patency. Of Rubin's 
series, 87 cases of peri-tubal adhesions showed either improve- 
ment or complete restoration of normal patency after one 
or more insufflations ; similarly, 63 cases of stenosis and 
22 of tubal spasm showed improA'ement. The most striking 
effect of insufflation, however, was shown bj’’ 116 cases, who, on 
the first occasion, showed complete obstruction, but who sub- 
sequently were found to have varying degrees of permeability. 
There is, therefore, much evidence that obstruction of the lumen 
can often be overcome by one or more insufflations; The 
Series of tracings afforded by kymograph is invaluable.^ in all 
cases requiring repeated insufflation. . > 

The curative value is best exemplified by the number of 
pregnancies which follow quickly after insufflation, performed 
five years or more after marriage, where some abnormality of the 
tube was discovered. These conditions are strict enough to test 
the value of insufflation as a treatment of sterility. Successful 
results have been reported by many writers, and Rubin’s own 
results are published as follows : — 

Normal patency : of 947 cases, 26-82% became pregnant : of 
103 cases of tubal spasm. 20-38% became pregnant,' and 21*58% 
of pregnancies follow-ed insufflation that was done for strictured 
or adherent tubes. And, of all these patients, 27-89% became 
pregnant within one month of the test, The time after marriage 
at which treatment is applied is also important. Rubin reports 
that 22-18% of the successful cases had been married for five 
years or more, and 44-15% of cases of secondary sterility suc- 
cessfully treated had w-aited five years or more since their last baby. 

The results published by King (7) indicate that, of his whole 
series of 272 sterile patients, 6% became pregnant, but wl ' 
tubes were found tobe'patent, 11-6% subsequently had 
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Operations on the Tube. It would seem that, if the tubes were 
found closed, and that if repeated insufflations failed to open them, 
the natural corollary woidd be an operation to open them by 
making artificial stomata. This would obriously be contra- 
indicated if the tubes were grossly diseased. The results of all 
operations, however, have been disappointing, except those 
performed for occlusion of the fimbriated ends where the tubes 
are otherwise normal. Solomons (17) reports the results ot 366 
operations for blockage at the lirabrial end, isthmial stenosis 
and obstructions of the interstitial portions. Of the 366 cases 
pregnancy followed in 8-2%. This is a comparatively small 
success, which makes us hesitate before Recommending a woman 
to undergo laparotomy. 

If, however, we consider only those operations wliich released 
the fimbriated extremity from adhesions, the results are good 
enough to justify operation, provided the diagnosis has been 
properly established by kymograpliic insufflation, or if necessary, 
salpingography after injection of lipiodol. Hleaker (18) states that 
pregnancy followed in 10 women of 19 who had been operated 
upon, of whom one had an ectopic gestation. Of these limited 
cases of salpingostomy, Solomons found 32 pregnancies followed 
72 operations, of whom 16 became pregnant within one year of 
operation. 

When the isthmus is obstructed as a result of former inflamma- 
tion, operation is all but useless. If, however, the obstruction 
takes the form of a U- or S-shaped kink, presumably congenital in 
most cases, it is possible to excise the obstructing ^nk and make 
an end-to-end anastomosis over a thread of No. 1 catgut, which is 
passed from the ampullary end through the distal and proximal 
segments into the uterine ca^uty. The catgut strand is left 
in situ and is later absorbed. Where the techmque of the operation 
has been good subsequent X-ray examination by lipiodol shows 
a patent tube. 

Failures of Fertilisation. Under this head, we shall consider 
those cases in which the sperm, though deposited normally in the 
vagina, is unable to make the passage of the cervical canal. As 
we have already sho^vn, the factors favouring conception are 
suitable pH values of the vagina and a normal amount of 
translucid fluid mucus in the cervical canal. 

It is probable that the acidity of the -v-agina is never sufficient 
to kill all the sperms, provided that conditions are such that they 

^ able to gain entrance into the cervical canal within one hour 
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after deposition. The fault therefore lies in the cervical secretion. 
There may be either no mucus or a quantity of purulent or too 
viscid secretion. 

Huner’s test is the microscopic examination of a platinum loop 
full of the cervical canal fluid one hour after coitus. In some cases 
of sterility without any obvious physical signs the sperms removed 
in this maimer are found to be dead. There is, therefore, some 
hostile element present in the cervical canal which kills the sperms. 

It may be that the pH of the canal is unfavourable, or some other 
influence of which we are ignorant. 

It seems certain that the secretion of translucent fluid mucus 
is stimulated by circulating cestrogen, and, though we know of no 
published results, it would seem that the rational treatment Tvould 
be the administration of cestrone during the four days before 
the thirteenth day of the cycle. This is on the assumption that, 
in a given case, o^’ulation takes place on the thirteenth or 
fourteenth days. Strictly, an attempt should be made to determine 
the date of ovulation by estimation of oestrone in the mine, 
talcing the day of maximum output as coinciding with orulation. 
This is a laborious biological estimation, and may, in some 
patients, show no distinguishing fluctuation. If, however, say 
10,000 units of cestrone are given each day from the eleventh to 
the thirteenth days and from the thirteenth to the fifteenth days 
in later months, it is probable that sooner or later the date of 
ovulation would be correctly preceded by the injections. The 
13^)6 of woman here considered is one who never experiences the 
orgasm, and is ordinarily frigid. The latter is probably of purely 
ps 5 ’’chologieal origin, and is not alwa3’'s, or often, related to failure 
of ovulation. 

IVlien the cervix is discharging large quantities of turbid or 
purulent viscid mucus-pus, the obvious treatment is that of the 
infection. An account of this will be found in the chapter on 
Leucorrhoea. Even in these cases, however, it is not alwa 3 's easy 
to find evidence of infection apart from the nature of the discharge. 
In the majority, a really cleanly applied swab to the cervical canal 
w'ill fail to grow' an organism, and the presence of leucocytes 
does not necessarily mean pus. Further, microscopic examination 
of cervices which are confidently labelled “ cervicitis ” b}' ordinary 
clinical examination, often finds it very difficult to establish 
definite signs of infection. A survey of all the phenomena of 
the cervix irresistibly suggests that excessive secretion, even if . 
apparently purulent, is by no means always due to infection or 
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tjie results of infection, and just ns deficient secretion is due to 
Itornional infiueiiees, so may excessive discliarge be due to the 
same general cause. In the latter case, the logical treatment should 
lie, therefore, to give the opposing hormone (progesterone) during 
the days immediately before the assumed date of ovulation. 

Artificial Insemination. Hitherto, this method has not gamed 
much favour in clinical medicine. It consists essentially in 
passing the sperms beyond the s'^agina and cervical canal directly 
into the uterine c.avity. It should therefore be reserved for those 
cases vvhicli we have just described, where the fault lies in the 
inability of the sperms to trav'ersc the cervical canal by reason of 
either msullicicnt or excessive abnormal secretion. 

In view of the necessity for correlating insemination with the 
<late of ovulation, it can only he successful if it is properly timed 
(luring the monthly cycle for two days before ovulation is 
expected to tiecur. Sdguy and Simonnet report sev’erni successes 
when the tuning was adjusted to the day of maximum output 
of cervical mucus, and they describe some successful results 
where there had been failures when the proper timing had been 
neglected. 

The evidence is, therefore, tliat where ovulation occurs normally 
and the tubes are patent, insemination has a real chance of success, 
provided it can be performed immediately before rupture of the 
lolltelc. 
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CHAPTER X 


LEUCORRHCEA 

Definition. Leucorrhoea may be broadly defined as a functional 
excess of the normal secretions of the cervix and vagina, or the 
existence of a white discharge containing pus and other abnormal 
elements due to an infection. While it is a simple matter to make a 
diagnosis of leucorrhoea by clinical or bacteriological examination, 
it is not always easy to estimate the amount by the ordinary 
questions of case-taking. Women’s ideas vary considerably on 
what is normal. What to one may be of no importance maj" to 
another be sufficient for her to demand treatment. Some women 
seem to care little about a leucorrhoea which is enough to mark 
clothes, but others will be anxious and distressed out of all 
proportion to the seriousness or even inconvenience of the 
condition. 

It is, therefore, necessary to regard the disease objectively 
and form one’s own estimate of the amount or even the existence 
of a discharge by clinical and microscopical examinations. The 
same remark applies to assessing the result of treatment, A 
true idea can only be formed by examination, and not by questions 
alone. Leucorrhoea is of considerable importance, firstly because 
it is a verj’’ common condition, secondly because it is liable to 
cause much distress of mind, apart from local inconvenience, and 
-thii'dl}’’ it is often difficult to cure. 

Further, it may be added that the study of excessive vaginal 
discharges has added, and will add still more, to our knowledge of 
the physiology of the pelvic organs. 

Vaginal Flora 

The studj^ of the bacteriology of the vagina began with the 
■work of Doderlein in 1892, who first described the existence of a 
Gram-positive bacillus, which he stated produced lactic acid in ^ 
the vagina. 

This organism, now knowm as Doderlein’s bacillus or JB. vaginalis 
is a member of the lactobacillus group, and is closely associated 
with JB. acidophilus and B. hifidus. Very much work has 
been done (see bibliogi'aphy) on the cultural and morphological 
characters of this organism in an attempt to find its place in 
the acidophilus group, but owing to the pleomorphism. both of 

20 ') 
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the microbes and their colonies on different media and by different 
subcultures, it is a very difficult problem, either to identify 
it with one or other defeed members, or to establish it as an 
entirely separate individual. The fermentation tests are not 
sharply demarcated. Acid production in some sugars may require 
as much as sev'en days, while in others the reaction is only partial. 
Thus they are difficult to differentiate from reactions produced 
by related organisms. 

It has been noted (Brown and Bedowitz), however, that 
Dddcrlein's bacillus is serologically different from acidophilus, 
hut they also found that different strains of apparently the 
same organism, as obtained from different normal women, did not 
agglutinate each other. 

All workers are agreed that the organism belongs to the aeiduric 
group, and that it is probably a separate mdividual. It is ill- 
defeed, however, and may have developed its special characters 
by the peculiar cultural conditions of its habitat. 

Its derivation is also not known, though it is probable that in 
the new-born infant it comes from the intestine, and becomes 
modified by the pabulum of the vagina. 

It has been shoivn by Cruikshank and Sharman that, while 
the vagina at birth is sterile, it becomes infected by the B. vaginalis 
about the third day. Cultures prove its presence until about the 
tenth day, after which it disappears in the majority of children 
(75%) until puberty. From puberty to the menopause it can 
generally be recovered from healthy women. After the menopause 
it disappears. 

This general statement is not entirely true. Some authors 
(Weinstein and others) found that before puberty about 17% of 
children harboured Doderlein’s bacillus, and that, of ninety-nine 
non-gravid adults, thirty-eight had the bacillus. Of ninety-seven 
pregnant women, the microbe was found in 88%. These figures 
are rather lower than those of some other workers. Where there 
is specific infection, either of gonococcus or trichomonas, 
Doderlein’s bacillus is not found. We may, in general, say that 
the bacillus is not found in association with cases of pyogenic or, 
indeed, any pathological infection. We shall reserve for a later 
section a discussion on its protective power against •v’aginal 
infection. 

■While the vagmal bacillus is the most important and constant 
feature of the vaginal flora, yet other non-pathogenic organisms 
are frequently found. One or other variety of the diphtheroid 
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group is common. They usually grow in Very small pin-point 
colonies, and less conunonly as smooth cream}’- colonies up to 
4 mm. in diameter. Pettit and Hitchcock found of sixty cultures 
from normal pre-pubertal vagin®, forty-eight grew a diphtheroid 
organism. They are probabty of no importance, and exist purely 
as saprophytes. Prom a large number of adults also, diphtheroid 
colonies can be grown. In normal health Gram-positive cocci 
and Gram-negative bacilli are seldom grovTi in any but an 
occasional colony, though they may be seen in a smear preparation. 

The highly acid reaction of the normal vagina (pH 4 to o) 
probably prevents active grovdh of coccal organisms, but where 
Doderlein’s baciUus is absent, as before puberty, and after the 
menopause, a coccal flora can very quickly be established,. 

fri inflammatory conditions the general appearance of both 
culture and smear of vaginal discharge is entirely different. A 
pure gro-^vth is seldom found. The smear preparation shows a 
vast number of microbes, cliiefly coccal forms, and usually complete 
absence of the Gram-positive acidophilic bacillus. It is impossible 
by examination of a smear preparation to be .sure of the organism 
chiefly responsible for inflammation, but by culture it is often 
ob\'ious, as we shall show later, that one or other colony is 
pathogenic. 

Swabs from the normal eervdx are nearly always sterile. There 
may be an occasional contaminating colony derived from contact 
%vith the external os, but if great care is taken it is seldom that 
a colony can be grown or an organism seen in the smear made of 
the clear water-white mucus. 

In pathological conditions it is possible to find microbes in the 
* smear, such as streptococci or gonococci. But despite the slightly 
alkaline pH of the cervical mucus it is normally sterile. 

The Acid Reaction of the Vagina 

Between puberty and the menopause the vaginal secretion is 
acid, unless an infection is present. The reaction varies between 
pH of 4*0 to about 5*5, and is usually about 4-.5. It varies slightly 
at different times of the monthly cycle, tending to be more acid 
during the “ oestral ” fortnight follo%ving menstruation than in 
the “ luteal ” preceding the next menstruation. It is due to 
the presence of lactic acid in a concentration of about 0-75 %. 
The method of production of lactic acid has been strongly debated. 
It is agreed that it is derived from the glycogen of the vaginal - 
epithelium, just as it is a precursor of lactic acid in other narts 
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of the hotly, the muscles for example ; and there is a rough parallel 
between ^the amount of glycogen in the epithelial cells and the 
degree of acidity of the vagina. 

In farour of the existence of a ferment action are Kleinlein 
{192C), who found lactic acid in the vagina of the new-born before 
bacterial invasion had occurred, and Blair Bell, who found lactic 
acid in sterile hscmatocolpos fluid. Shroeder states that in vitro 
Doderlem’s bacillus cannot attack glycogen, and Sniorodinzcn 
states that if the glycogen of “ in vitro ” experiments is chemically 
estimated there is no evidence of glycogenolysis by B. DoderUin. 

On the other hand, Bourne and Frazer, after a most careful 
examination of hicmatocolpos fluid (pH 7'88), could find no trace 
of lactic acid or any reducing substance. The evidence is con- 
flicting, and there is still no certain knowledge of the problem. 
The writer feels that, whatever may be the possibility of enzymal 
production of lactic acid, m normal adult life the chief agent is 
the acidophilic vaginal bacillus. 

The importance of the acid reaction of the vagina lies in its 
antiseptic power against most pathogenic organisms. Before 
puberty and after the menopause, when the pH is usually 
around the neutral point, or definitely alkalme, septic infections 
are common, but a true vaginitis (apart from gonorrhoea and 
trichomoniasis) is seldom seen during the child-bearing age. 
Further, laboratory experiments dn associated culture of the 
V'aginal bacillus tpid pyogenic cocci show that the latter cannot 
grow in a medium in which B. acidophilus is well developed. 
Cruikshank reports an experiment in which Gram-positive cocci, 
diphtheroids and Doderlein’s bacillus were inoculated into 
glycogen-serum-broth. For the first three days subcultures 
showed staphylococci to be the predominant organisms. On the 
fourth and fifth days the pH of the culture tubes fell from pH 0 
to 5*6, and only B. Doderlein and yeasts could be found on sub- 
culture. In the control tubes there was no evidence in smear or 
culture of lactobacilli. Clinical evidence which supports the 
laboratory experiments is also forthcoming. For example, from 
normal women no growth of cocci or contaminating organisms can 
be obtained after coitus or the use of douche nozzles. 

While it is generally true that pathogenic organisms caimot easily 
grow in the normal acid vagina, yet the group of ftecal streptococci 
(or enterococci) are able to grow in a medium of pH 4 to 5, and 
. are therefore able to produce a mild V'aginitis. Infection by 
the trichomonas is also possible in the acid vagina. Gonococcal 
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increase of the gland-bearing area by eversion, ectropion or 
erosion predispose to its occurrence. In addition to these definite 
organic conditions, there is functional cervical activity, showing 
itself by excessive secretion of mucus in the absence of any form 
of infection and without any naked-eye or microscopic change 
being obvious. This condition is tj’picsHy seen in virgins and can 
be termed “ non-infective virginal leucorrhoea.” 

There are other varieties of leucorrhoea; discharges may be 
found ns the result of new growths, ulcers and other organic 
states, the treatment of which is obvious. > 

Investigation of a Case of Leucorrhoea 

It will be convenient to consider this section under age periods. 

Children. Nearly all cases show a mild redness of the labia, 
and intense redness of the hymen and lower pari of the vagina. 
Tliere is a small amount of sero-purulent discharge. The chief 
point for investigation is the presence of the gonococcus. 
Examination for this infection should be made in the usual way 
by smear preparation, culture, and complement fixation test. 
A negative finding is of little value as excluding the infection. 
A fresh specimen should be examined for the presence of 
trichomonas. Tlie child should also be examined for thread- 
worms and parasites. The irritation of the anus causes scratching 
which may infect the peri-anal area and vulval mucous membrane. 

Adults of Child-Bearing Age. The woman should be 
examined on a day when she has not used a douche, by speculum, 
to note first, whether the amount of discharge in the vault of 
the vagina corresponds with the patient’s description. It may be 
white or mucoid, or a combination of both. A sample is taken 
from the vault on a sivab for immediate culture on blood-agar and 
simple agar. Two smears are made on glass slides, and a second 
sample is taken either on another swab, or in a pipette for testing 
the pH by the universal indicator. Tlie reaction of the vagina is 
an important factor, and a knowledge of the pH is useful m helping 
us to know the cause of the discharge. For example, if the reaction 
is strongly acid (pH 4 to 5) we know tliat the vaginal flora will 
be acidophilic (grade I) in which a jiyogenic flora cannot live. 
Tlie material may ha^ e the appearance of pus, but it is unlikely 
that many leucocytes will be seen and the turbidity is due to large 
tvoTOibas of tx.Coiia.t.'cd vaginal sc\uaw.as. If, Uoweses, tVve pH 
is 6’0 or over, the normal acidophilic growth will he very small or 
absent, and the main feature will be a growth of Gram-positive 
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cocci. When the_pH is 7*0 or above, the infection is frankly septic 
and nearly always associated with vaginitis. If the material is 
fluid or copious a loopful should be taken for examination of the 
fresh drop, in order to search for trichomonas vaginalis. 

After the discharge itself has been examined and removed by a 
swab, the vaginal wall is examined. It may be uniformly red, 
vather “ shiny,” and vdth feebly developed rugse. This condition 
of the vaginal wall is often associated with a fluid discharge, a 
moderately acid reaction, and trichomonas infection. A common 
form is a general redness, with multiple deep red spots, especially 
in the vault around the cervix. Punctate vaginitis is chiefly 
found after the menopause, but quite often before it, and is 
associated with a purulent discharge, an alkaline or feebly acid 
reaction, and a pjmgenic infection. A third condition of the 
vagina, characteristic of the young nullipara, but again not 
limited to this age-group, is a pale mucous membrane, thick 
and strongly rugose. ^Microscopic sections 'will show & very thick 
squamous epithelium and a high glycogen content, not only of 
the superficial cells but also of the Malpighian layer. This 
appearance is characteristic of the oestral period, and is often 
associated with a profuse discharge of clear cervical mucus, free 
desquamation of epithelial cells, and a strongly acid reaction 
(pH donm to about 4*0), These patients ha^■e no infection. The 
smear shows no pus cells or Gram-positive cocci, but a large 
number of Gram-positive rod-shaped baciUi (Doderlein’s bacillus). 
The culture from these cases also grows nothing but acidophilic 
bacilli. 

In many other cases a careful inspection of the vaginal wall 
^vill reveal nothing abnormal. Here again there may be no true 
infection which can be demonstrated by smear or cultm’e. 

After the vagina has been examined the condition of the cervix 
is noted. When the cervix has been exposed by a speculum the ' 
external os is carefully cleaned, and very carefully a sterile swab 
is passed into the canal and turned about to obtain a specimen of 
the secretion. A smear and culture should be made as for the 
exammation of the vagina. It has-been the custom to attribute 
all changes in the cervix, apart from new* growth, to infection and 
inflammation, but we are gradually realising that many conditions, 
hitherto regarded without question as inflammatory, are now to be 
attributed to the prolonged action of an excessive production of 
cestrone. Though this hypothesis is not yet proved, we have 
accumulated evidence in women, and e'V'idence of cer%*ical changes 
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in monkeys after prolonged treatment by cestrone (1) (2), which 
indicate that the cervix as well as the \ agina and uterus undergo 
cyclic changes under the influence of the ovarian hormones. 
All examinations both of the cervical secretion and also of 
histological sections will often fail to show the slightest sign of 
infection or inflammation. It is an important clinical point to 
ascertain if the symptom of leucorrhcea is due to infection or 
disturbance of hormone production, for obviously the treatment 
must be entirely different. 

The acute stage of an infective leucorrhcea presents no tlifTiculty. 
There is an angry red nm around the external os, through which 
exudes a drop of viscid yellow pus. Cultures on suitable media 
will grow gonococcus or other pathogenic organism of vhich 
streptococcus progenes is the chief. 

Chronic Cervicitis 

Tlie chronic form of cervical infection presents a thfferent 
problem of diagnosis. It is generally assumed that if there is 
leucorrhcea associated with a lacerated and everted cervix the 
condition is one of chronic cervical infection called chronic 
ceiwicitis. It IS important to be clear on this question of chrome 
cervicitis because if it is actually present, maintained in activity 
by a continuing infection, then it exists as a chronic septic focus, 
liable to produce a low-grade toxsemia and local conditions such 
as peri-lymphatic fibrosis, which, in their turn may cause pelvic 
pain and backache. If, however, the leucorrhcea is no more 
than an excess of mucus (and squamous material) derived from 
glands hypertrophied under the influence of a long past infection, 
but not now containing organisms, then the .symptoms often 
ascribed to “ cliromc cervicitis ” cannot be explained on this 
hypothesis. The result of cervicitis is certainly leucorrhcea; 
but can infection, apart from gonorrhoea, persist indefinitely in 
the cervix as a live active focus causing toxamiia, pain and 
backache ? The question can be answ ered by the results of 
searching for evidence of infection in these long-standing cases 
of lacerated cervix with leucorrhcea. The following are the 
findings : — 

1, The secretion taken from inside the cervical canal is almost 
always sterile by any form ot culture. The smear shows scarcely 
anycellularelementsandusuallyno organisms. The mucus isclear 
‘"anslucent. These remarks do not ahvays apply to post- 
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gonorrhceal infection, but even in these cases it is not imcommon 
to find no signs of any form of infection. 

2. Histology of the cemx shows hj^jertrophied and actively 
secreting glands but never can organisms be seen Avithin the 
' glands and almost never is there any cellular infiltration around 

the glands. So called “ catarrh ” of the glandular epithelium 
described by some investigators is indefinite and unconvincing as 
cA’idence of continued infection of the cerAux. The glands maj’’ 
contain some cellular debris but pus cannot be seen within them. 
.Fibrosis of the submucous tissues may be demonstrated but even 
this evidence of clironic inflammation is not always present. 

3. Sections stained by Twort ar Giemsa methods haA-e ncA'er, in 
our experience, demonstrated microbes in the glands or tissues. , 
though if artificially injected or massaged into the tissues they 
can easily be seen, 

4. Cultivation oT cer\'ical tissue, properly cauterised to obA'iate 
contamination, in botli aerobic and anaerobic broth for many days 
do not yield a pathogenic gi-OAvth. 

, 5. Cultures of the mucus from Naboth’s follicles are usually 

sterile. In one or tAvo cases a fcAV colonies of coliform bacilli haA c 
been groAvn {Bourne and Bond, 4). 

Careful search for Ha'c infection in so-called chronic ccrAuritis 
has, in our hands, failed to find evidence of its existence. 

^Vliere there is an erosion it is true that the i-eaction of inflamma- 
tion is found patchily distributed in a verj- thin layer beneath 
the surface Avhere the squamous epithelium has broken doAA'U. 
The degree of reaction in many cases is. hoAvcA'er. so mild and 
superficial that it is probably due to the irritation of the acid 
vaginal secretion and not an expression of a true infection of the 
cervix. Small polypoid pieces of the cerAucal mucosa not only 
on an erosion but Avithin the cerA'ical canal are croAA’ded AA'ith 
leucocj'tes and there are many polymorphs Avithin the capillaries 
of the pohqn, but these appearances are found in perfectly normal 
cerAUces. 

We belicA'e, therefore, that the majority of cases commonly 
called “ chronic cerAncitis ” are not examples of true inflammation. 
They are cases of old injury at labour with possibly a transient 
low-grade infection at the time wliich quickly disappears, followed 
by hypertrophy, and excessive secretion arising from greatly 
enlarged glands, ' But in a small number infection may still be 
found in chronic cervicitis and it is well always to take a 
^ culture from the canaL 
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Figs. 48 to 51 are taken from low-power magnification (1 
diameters) of the cervical canal prepared hy Dr. L. T. Bond. 
They indicate conditions of the glands in normal cases, hyper- 
trophy, and “ virginal erosion.” 

Fig. 48 shows the development of the glands in a multiparous 
woman, aged thirty-nine, whose uterus was removed for fibroids. 
There was no leucoirhoea, but the half shading at the squamo- 



columnar junction and 4lso of the minute polypoid bodies in the 
canal indicates a round cell infiltration which amounts to ” chronic 
inflammation.” The epithelial junctions and intra-canular polypi 
show these round cell infiltrations in nearly all cases examined. 
It is doubtful therefore whether they should be regarded as 
indications of true inflammation. 

Fig. 49 is a cross section of the cervical canal of the same patient, 
and shows a normal glandular arrangement and no sign of any 
form of histological inflammation. 


Fig 40, 



Fig. 50. 


‘ ; ®gs, Sr ‘represent the cervix of a parous ^'oinan, 

fofty-sevenv having chronic cervicitis ’’ and profuse leucorrh^a, 
.';.?Fig;756 shows: the canal and the pprtio vaginalis 
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■which carries an erosion. Sub-acute or chronic inflammation is 
seen superficially beneath the erosion (as shown by areas and 
spots of half shading), extension of the glands beneath the surface 
of the erosion on the portio vaginalis, cystic distension, and great 
hypertrophy of the glands, but only in one deep gland is there 
any round cell exudate suggesting that the glands contain on 
inflammatory irritant. 

Fig. 51 IS a section of the canal of the same patient. Again 



there is enormous hypertrophy and deep downgrow’th of the 
glands with many cystic dilatations, but no histological evidence 
of infection. 

Bond (4) in lus description of these sections says : “ These 
pictures make it difficult to believe that infection can be present 
deep m the glands of the canal, since, nere pathogenic organisms 
there, they must surely give some evidence of thCir presence m 
the shape of an inflammatory reaction in the adjacent tissues ; 
on the other hand, the ^•e^y superficial distribution of that inflam- 
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~| = Fibro-muscular tissue of cervix. 

E3 = Chrome Inflammatton, 


=i Acute inf] animation. 


= Squamous epithelium 


Key to shading of diagrams of sections of cervix x 5-25 diam. (Bond.) 


Figs. 52 and 53 are taken from a parous ts Oman aged forty*two, 
who had an operation for prolapse, but complained of only slight 
discharge. The cervix was lacerated and the Ups were everted. 
Fig. 52 is a section taken at the external os at the junction of the 
squamous and columnar epithelia. There is extension of glands 
beneath normal squamous epithelium on one lip and loss of the 
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squamosa on the other lip. There is also a mild and superficial 
inflammation but only in one or two places around the glands. 
The transverse section shows a normal or nearly normal glandular 
development for a parous woman of forty-two. and only in two 
small areas is there a mild exudate of chronic inflammator}^ 
cells. 

Fig. 54 shows a section from a “ non-infective virginal erosion,” 
of a Virgo mtacta of twenty-two. There was an excessive thiclc 
mucoid leueorrhoea of pH 3-5. The cultur'e- grew Doderlein’s 
bacillus and some anaerobic diphtheroids. The cervix carried a 
bright-red circular granular erosion. 

There is no glandular undergrowth beneath the squamosa 
as in the other examples, but an acute inflammatory exudate into 
granulation tissue where the squamous epithelium normally 
should exist. In this case no pathogenic organism could be grown 
but the vaginal fluid was strongly acid and the inflammatory 
reaction entirely superficial. 

Bacteriological Examination 

Smears from the vagina will fall into one of three categories. 
Grade I shows large numbers of epithelial cells and Gx'am- 
positive acidophilic bacilli. Here and there an occasional 
leucocyte. Grade HI. smear shoxvs large numbers of pus cells 
and enormous masses of cocci, both Gram-positive and -negative, 
and fcAV, if any, epithelial squanies. Grade II, is a mixture of 
both grades I. and HI. There are occasional bacilli of the acido- 
philic tjqje and epithelial squames, but also pyogenic cocci and 
leucocytes. In grade I. the pH is strongly acid, grade II. is mildly 
acid, pH 5-5 to 6-5, while grade III. has a pH of 6-5 to 7*5. 

In cases classed as grade I. there is no infection. Even 
though there maj" be quite a profuse discharge, it is not due to 
- active or present infection or inflammation. Grade III. is a true 
pyogenic infection, associated with vaginitis and commonly 
seen after the menopause, in trichomoniasis, or in subacute 
gonorrhcea. Grade II. indicates a mild, loxv-grade infection, 
probably by a faecal streptococcus. 

The results of the cultures are fairly constant, according to the 
grades, though it does not follow that the microbes seen on the 
smears -wiU necessarily be found as colonies on the agar plate, 
nor that some of the growth on agar will have been seen in the 
smear. The culture from a grade I. vagina will grow little if 
anything but colonies of acidophilus (Doderlein’s bacillus) with 
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a varying number of minute colonics of diphtheroids. For a 
full description of the cultural characteristics of Doderlein’s 
bacillus, we must refer the reader to the bacteriological authors. 

The cultures derived from grade III. discharge -will consist 
of colonies of several varieties of cocci, some ha?molytic, both 
Gram-positive and negative, and some bacilli. Cultures from 
grade II. again mil show a mixture of the features of both grades I. 
and ir. It is always difficult to decide which is the pathogenic 
organism, but it is probable that any predominant colony on the 
blood plate— commonly a short-chained non-haemoij'tic strepto- 
coccus— is of importance. It is very uncommon to find a true 
hasmolytic streptococcus m a vaginal discharge. 

Wien the cervical cultures are e?camined we are generally 
surprised to find the small bacteriological evidence of infection. 
They are frequentlj” sterile or show an occasional contaminating 
colony. But if a definite growth is found, usually streptococc.'il, 
it is probably the infective organism responsible for the inflam- 
mation. TJie smear will usually show nothing at all except 
streaks of mucus entangling a few epithelial cells and leucocytes. 
Sometimes no organisms can be found and seldom more than 
a few occasional cocci or bacilli which are obviously vaginal 
contaminants. 

Vaginal and cersdcal cultures are of considerable bacteriological 
interest, because of the diversity of growth and the frequent 
surprise caused by inspection of the plates. No real understanding 
of leucorrhoea can be gained without the detailed examination of 
many cases, and ei'ery gyniecologist should ha\'e a certain know- 
ledge of vaginal bacteriology to enable him to appraise the value 
of the reports which are sent to him. 

Treatment 

TJie treatment of leucorrhoea has made much progress during 
recent years, since it has been liberated from the conventional 
idea that painting the cersucal canal with antiseptics could destroy 
organisms in the glands. Let us consider it again under the 
headings of age-groups. 

Vulvo-Vaginitls of Children. In addition to local instillation into 
the vagina through a small rubber catheter, of glycerine and 
flavine, the child should receive injections of oestrone of about 
10,000 units or less, according to weight, twice weekly for two or 
three weeks. The effect of cestrone is to cause a deposit of glycogen 
in the vaginal epithelium which, in its turn, induces a growth of 
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the acidopMIus bacillus, and also thickens the vaginal epithelium 
and so rendei's it more resistant to infection. 

Senile Vaginitis. After the menopause the vagina, is thin and 
atrophied, the protective Doderlein’s bacillus can no longer be 
found, and the reaction is neuteal or even alkaline. In these 
circumstances it is not surprising that the vagma can easily 
become an incubating chamber for pj^ogenic cocci. 

If oestrone in doses of 50,000 units is given to these patients 
two or three times a week, a remarkable change is quickly 
produced. The epithelium becomes thicker, more resistant and 
“ glycogenised.” The reaction becomes acid and the infection 
quickly subsides. It will assist the progress of recovery if a saline 
douche is used twice a day, but no strong antiseptics are required, 
and local treatment is scarcely necessary. Only in the worst 
cases, where there is much redness and soreness with profuse 
thick pus and bleeding, is it advisable to pack the vagina wdth 
gauste and glycerine.- There is frequently a small uterine haemor- 
rhage about a week after the last injection of oestrone. 

Non-infective Leucorrhoea of Virgins. In the majority of cases 
the condition is trivial, and associated wdth depressed general 
health. In a few. however, the discharge is profuse and sufficient 
to cause some distress. Local examination or treatment is seldom 
required, but should it be necessary an anajsthetic must be giveji. 
The cervix contains a viscid drop of egg-wkite mucus, and if the 
portio vaginalis is squeezed wdth a pair of ring forceps, as much 
as a drachm of clear mucus can be made to exude from the os. 
There may be a “ congenital erosion,” and the internal os is 
easily dilatable, up to No. 6 Hegar. This is probably ar sign 
of the effect of ” hypercestrinisation ” of the uterus which, we 
claim, is the cause of the mucous secretion. 

The vagina is liighly acid, pale pink, rugose and has a very 
thick mucosa. The epithelium is thick and desquamating and 
contains a large amount of gij'cogen. > 

Many of these patients admit that they are only troubled by 
leucorrhoea either in the middle of the month or just before the 
period. For the mild cases no treatment is required beyond rest and 
change, but some young women may be troubled by such a profuse 
and constant discharge that local treatment is necessary. On the 
theory that the excess of mucus is due to the action on the cervical 
glands of an abnormal circulation of oestrone, treatment should 
be such as would antagonise its effect, and not directed to the. 
local condition. The latter method is an attempt to deal with the 
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end result, uiul does not grajijde the underlying cause, Lu 
in practice we fmd that injections of extracts of corpus luteun 
which might projicrly be expected to have the desired cffcd 
are disappointing. It may he that the dosage commonly used i 
insufFicient, but probably the cause is not only the simple matte 
of excess of oestrone which we has e suggested above. 

If, therefore, we are at present unable to ensure a cure by glan 
therapy, we must use the more empirical method of destroyin 
the cervical glands whicli are excessively active. 

There are two simple methods of direct treatment of the cenis 
The first is by electric cautery of the wliole length of the canal b 
the red-hot electrode. Under aif anaesthetic the ceiwix is dilate 
to about No. -1 or 5 Ilegar, and the mucosa is then burnt unt 
it is white and bloodless by tlie hot electrode. At first there i 
a free discharge of hloocl-s tamed mucus w’hieli soon bods. Th 
binling secretion serves to distribute an even heat os er the siirfac 
of the canal and necrose the superficial layer. Continued hea 
soon boils away the mucus and leaves the canal smooth and white 
If an erosion is present, it should also be destroyed by deej 
cauterisation. There is httle danger of destroying the mueosi 
too deeply and thus presenting the reformation of ecrs'ical glands 
The fundi of the glands penetrate so deeply into the matrix o 
fibrous tissue that it is not easy to destroy all the glands. Tin 
remains which escape the burnmg effeet of the cautery serve t< 
renew a modified glandular epithelium during the following sis 
weehs. Total destruction of the whole mucosa would not bi 
followed by stricture, for the whole taw area of the canal is rapidlj 
lined by a new epithelium densed from the isthmus above ant 
the portio vaginalis below, but it is serious from another point o. 
view, inasmuch as the complete absence of mueous setfretion ol 
the cervix almost certainly prevents conception by depriving th( 
sperm of a means of entering the canal and jiassing into the bodj 
of the uterus. At the same time wc cannot agree that partia! 
destruction of the mucosa by linear cautery of the length of the 
canal, causing parallel strijis of necrosis, is sufiicient. The diffieultj 
is to destroy enough of the glands to ensure the cure t>f the 
discharge, and we think this can only be done by burning the 
whole surface. 

There are two dangerous sequela; of the electric cautery. The 
first is Kemorxbage, wlucli can be very sudden and serious, about 
the tenth day, at the time of the separation of the slough, and the 
second is pcivic cellulitis, which first appears at the end of the 
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second ^veck. It will cause all the usual ]>hysical signs and a 
febrile illness which may last for weeks. 

It w'as to overcome these dangers and the use of electrical 
apparatus that one of us devised the method of chemical 
cautery. Zinc chloride is a salt of great corroding power, rapid 
in its action and capable of considerable penetration of tissue. 
The reader must be referred to the original description for a 
detailed account of the method and for the experimental data on 
which it is based, but we will give here a brief resume of the 
more practical points. 

The applicator by which the zinc chloride is inti'ocluced into the 
cervix is a stick of i^orous clay (Allen & Hanbur\^) 1 in. long and 
of four diameters, varying from | to ^ in. A clay stick of suitable 
size for the cervical canal is placed in a saturated solution of zinc 
chloride for about twenty minutes. This is long enough for the 
clay to absorb the solution to its full capacity. 

A stout strand of silk-worm gut or fuse wire is passed through 
the hole in the heel of the stick. The largest size that can be 
pressed into the vhole length of the cervix is chosen, and either 
with or without an anaesthetic, depending on the tolerance of the 
patient, the stick is pressed firmly into the cervix until the heel 
is flush with or even just inside the external os. Care should be 
taken that the solution does not drip on to the vagina, or a serious 
burn ma}" follow. The vault of ihe vagina is then lightly packed 
with gauze. The gauze and stick are removed in tlirec hours by 
pulling on the strand of silk- worm gut, and the patient may get up 
and walk away. The fir^t effect of the zinc chloride is an immediate 
thrombosis to a depth of about 2 mm. as the salt is absorbed b}^ 
the tissue. Necrosis of the i^enetratecl tissue is immediate. This 
can be realised by microscopic examination of the separated 
slough wliich shows perfect preservation of the cells and their 
nuclei. 

For the first three or four days all discharge ceases entirel^x 
after which a slight serous exudate appears with a little blood- 
staining about the ciglith day, indicating the separation of the 
slough. This may be discharged as one greenish piece about the ^ 
size of the distal part of the little finger, tunnelled hy a cavity 
w'hich was the cervical canal. After the slough has been passed, 
a sero-purulent discharge is maintained for a few weeks, gradually 
getting Jess until it finally disappears about the sixth or eighth 
week. ^ 

ilicroscopic examination at the end of tliree mc^ ^ ^ 


ti(<C 


228 LEUCOJtEH(EA 

complete columnar epHhelisation artd a few glands which appear 
to be entirely normal. 

It is important to select the right t>T)e of case for this treatment. 
The cervix must not be torn so that the external os or canal 
cannot grip the stich tightly. If the stick lies wholly gripped by 
the canal the result is usually satisfactory, but if there is a deep 
tear which, by eversion of the lips prevents close contact with the 
stick, a large portion of the canal ivill be untouched, and the 
result will be only partially successful. 

We have seen no ease of hEemorrhage or cellulitis follow the use 
of zinc chloride, and for properly chosen cases it is a simple, safe 
and satisfactory’ methoil of treating severe cervical Icucorrhcea. 

The Leucotthoca of Parous Women, Both the electric cautery 
and zinc chloride may be used for these cases, provided there is 
no deep tearing of the cervix. 

Where by lacerations, eversion and ectropion the cervix has 
become distorted and deformed, it must either be amputated or 
repaired. In most cases amputation is to be preferred, but if 
no secondary fibrotic changes ha^ e occurred and no abnormality 
but simple laceration exists, repair bj’ the operation of trachelor- 
rhaphy’^ may be performed. 

Other methods of treatment which have been used in some 
clinics are diathermy and zinc ionisation. Neither is particularly’ 
satisfactory, but some gynaecologists still employ them. They ere 
based on the idea that the cers'ix discharges abnormally because 
it is still infected. Except in subacute cases of gonorrhoea this 
hypothesis is quite \VToiig. The eerv’ix d'seharges either because 
it is under the influence of an endocrine stimulus or because 
secondary’ changes leading to great hypertrophy of the glands 
have taken place. In both cases the only hope of cure is by 
destruction of the glands and not by destruction of an infection 
which in so many patients no longer exists. 

Trichomoniasis 

Trichomonas vaginalis is a flagellate protozoon, a little larger 
than a leucocyte, of elliptical shape with pointed extremities. 
There are three or four flagellae at the head, and a long style 
projecting from the caudal end (Fig, 55). It can be seen in n 
fresh specimen of the discharge diluted w’ith normal saline and 
placed on a warm microscope slide. It is essential that the 
examination should be made within a few minutes of removing 
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tlle^ drop from, the , vagina, i.e., before it has had time to 

""^The organism is recognised from other cellular elements of 
the drop by its motility. The flagellae can be seen lashing the 










Fig 55 Trichomonas vaginalis. Note the ovoid body, flagelte, 

■ ^ undulating membrane, stoma and long axostyle. (By per- 

mission of Messrs, John ^^ yeth.) . 

fluid medium and setting up movement of neighbouring pus. 

^^The symptoms are malodorous purulent discharge, -which,, if 
not treated is constant and persistent. It is yellowush or yeUmv. 
Pink and often contains fine bubbles. There is local soreness, 
sometimes pruritus and tenderness of the vamna Oh passing ,a 
speculum the vagina is uniformly red, smooth and liable to ooze 
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points of blood on swabbing with dry cotton wool. It can infect 
females of all ages from early childhood to after the menopause, 
and it is particularly common during pregnancy. 

A severe case of trichomonas leucorrhoca often causes much 
distress and ticpression ami even symptoms of ill health. Its 
origin IS not knmni but jt may be dern'cd from tlie intestine or 



Fia. SO Specimen of vagm.i) pus containing trichocnoims vagtnalis 
nhonn by dark ground illumination Tiie field nlso contains a 
tew pus cells, n. tew epithelial cells, and numerous bactena. 

by indirect contact with other infected jrersons. It may he 
transferred from the male during coitus. 

The film preparation shows a large number of pus cells, .some 
individual red cells, a few vaginal squames, an enormous number 
of cocci and bacUli, which include the enterococcus and cohform 
microbes, and a varying number oC the protozoal parasite. It can 
be vreU stained by LeisUman’s stam ^Fig. 

The specific form of vaginitis caused by trichomonas and the 
enterococcus is extremely diflicult to treat. Many methods have 
.^cen tried, hut up to date the most successful method in our hands 
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has been the insufllaiion into the air-distended vagina of finelj" 
powdered silver picrate-kaolin by a simple bnlb and spray 
apparatus, sold by Jolin Wyeth &: Broiliers (Fig. 37). or by 
slovarsol. 

The vagina is carefully swabbed as dry as possible, and the 
insufflator is then xised to ])roduce an even deposit of llie powder 
in cverj" crevice and fold of the canal. The patient should lie 
on the side, inclining on to the abdomen to open the vagina. It is 
then easily distended by the squeezing the bulb which at the same 
time sprays the powder. 

Insufflation should be done once a week for two or tliree weeks, 
and the patient should insert a pessary of silver picratc each night 



for a fortnight. It is claimed that the infection can be entirely 
abolished uithin three weeks. 


Mycotic Vaginitis or Thrush Infection 
Attention has recently been directed to vaginal and vulval 
infection by a parasite commonly called oidhnn albicans. The 
biological examination of this and related organisms has met 
wtth great diffieulty in classification, cliiefij^ on account of their 
large number jand indefinite biological reactions. A description of 
the varieties and species of tliese fungi belongs to the zoologist 
" and is of no practical intci’cst, as yet, to the gjmaecologist, though 
Carter and others (5) after a laborious accotuit of cultimal and 
other characteristics of the different genera and species attempt to 
correlate clinical sjunptoms with different genera. 

Liston and Cruickshank (C) refer to the uncertainty and 
^ confusion in the classification of the large number of “ yeasts ” 
and make a plea of selecting oidium albicans as the ^type of 
organism wdnch infects the vulvo-vaginal mucosa, and vaginal 
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thrush” as the name of the disease. Some writers refer to the 
organism as moniUa albicans. 

Tlirush has been found responsible for lesions of the infant’s 
mouth, certain skin lesions and vulvo-vaginitis. Experimental 
inoculation of the vagina usually produces the characteristic 
appearances. 

The organism can be seen best in a fresh Avet preparation 
and consists of mycelial threads with septate divisions and clusters 



of blastospores (Fig. 58). They can be stained by Gram’s stain or 
cultured on suitable meiha. 

The conditions suitable for their growth oie a moist mucous 
surface with an acid reaction (pH 4-5), especially if glucose be 
present. These conditions may be found in the mouths of infants 
and the adult vagina, especially during pregnancy. From the 
vagina the organism may spread to the surrounding shin and 
infect the child later when the patient is delivered. 

Vaginal thrush is rare in non-pregnant women, but common 
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during pregnancy. Thus Carter and others (5) found that “ yeast- 
like fungi ” coxdd be obtained from the vagina or 'vTilva of 86 of 
200 pregnant women (43%). and Liston and Cruiekshank report 
positive infection in 25% of 200 consecutive pregnant women 
complaining of leucorrhoea. 

The characteristic sjunirtoms are the presence of a discharge 
which is usually scanty and often curdy, varymg degrees of 
pruritus ^nilvse and sometimes soreness of the vulva. Complaint 
is most frequent during the second half of pregnancy. Examina- 
tion finds a scanty turbid or almost solid “ curdy ” discharge, 
redness of the vulva, and a deep-red congested vaginal wall to 
which are lightly adherent whitish patches of false membrane. 
This appearance varies eonsidei’abl}’^ from cases in which there is 
a small amoimt of white exudate to those in which the chief 
physical sign is a membranous deposit. Vaginal examination is 
generally painful due to soreness of the vulva. 

In contrast to the changes caused by oidium is the profuse 
purulent fluid discharge of trichomonas. Sometimes both organisms 
may be found in the same patient. 

Diagnosis is established by finding the hjq)ha; and blastospores 
mixed vnth pus and epithelial cells in a film stained by Gram’s 
stain. The floral type in general is usually that knovTi as grade 1, 
in which the predominating microbe is Doderlein’s bacillus. The 
jpH of the secretion is between 4 and 5 and seldom above 6. It is 
therefore of the same order as the pH of the normal vagina of the 
pregnant woman and more acid than the usual pH of trichomonas 
infections, which is ordinarily between 5-5 and 6'5, After delivery 
or during menstruation v’hen the vagina is temporarily alkaline 
or neutral, oidium infection and pruritus may disappear. It is 
characteristic of those uncommon cases of pruritus vulvie, which 
report improvement of the irritation only during menstruation, 
that they suffer from an oidium infection. 

An important element in vaginal tlirush is the presence of 
carbohydrate either as glycogen in the epithelial cells or glucose 
in the urine. Iodine staining of the squamous ceU deposit always 
gives a strong brown colour which is also characteristic of a low 
vaginal pH. and %nilval thrush is likely to be associated with 
glycosuria. 

The treatment of thrush infections is to swab the vagina dry and 
clean with saline and then a dry swab, followed by aqueous 
aniline gentian viblet (2%). Under this treatment oidium rapidly 
disappears. 
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It is convenient under this section to summarise the varieties of 
leucorriioja of pregnancy. 

1. A discharge, often profhse, consisting of an excess of the 
normal cervical secretion. It may or may not he the late result 
of an earlier infection, but it is mucoid in viscosity and white by 
admixture of on enormous mass of epithelial squames. There 
are no signs of inflammation, and the discharge does not cause 
infection after delivery. 

2. Pyogenic infection causing a purulent discharge, many pus 
cells, fewer epithelial cells, few or no Dbderlein bacilli, a relativel}' 
high pH, and large numbers of vario\is organisms of svhich an 
entero-cocciis is the chief, and only verj- rarely a luemolytic 
streptococcus. There is a mild V"uh'o-\ agmitis but seldom any 
sign of infection during the puerperiuni. 

Gonorrhoeal infection. If this is contracted during pregnancy, 
there is an intense Vaginitis, profuse purulent discharge, and 
probably some degree of general illness. If it is a chronic infection, 
there is a purulent discharge and S’arying success in identification 
of the gonococcus. There may be little or no local reaction to 
raise suspicion of the gonococcus. 

4. Trichomonas is stated by Liston and Cniickshank to be the 
cause of 40% of all cases of leucorrhoca in pregnancy. It causes a 
profuse sshitish yellow or dirty pink purulent discharge of pH of 
5-5, pruritus, soreness and sense of heat and discomfort of the 
genitalia. 

5. Vaginal thrush ivhlch ive have already described. 
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CHAPTER XI 


SYMPATHECTOMY 

The historj'^ of operations for resection of the s 3 mpathetie 
nerve fibres supplying the pelvic organs goes back over fortj’' 
years, but the more widespread adoption of this bi-anch of neuro- 
surgerj' in recent times and its special applicationrto the relief of 
pelvic pain, gives it a claim to inclusion here. It is onlj' com- 
parativelj' lately that gjuioecologists have accepted these operations 
as an addition to the measures they feel Justified in adopting; and 
though some pelvic surgeons are supporters of the method, others 
more cautious still remain sceptical and are not convinced that 
time will p^o^'e that the operations jield results of sufficient value 
to justify the continuance of their performance. 

In 1898 Jaboulay (1) tried to relieve pelvic pain bj' interrupting 
the afferent pathway’s in the sacral sjnnpathetic chain in the para- 
rectal region, approach to •which was gained bj’’ removing the 
coccyx. In 1899 Ruggi (2) suggested another line of attack on 
the pehdc s\*mpathetic nervous sj'^stem. nameh' bj* division of the 
nerves of the ovarian plexus. 

Interest in the subject then appears to have languished until 
1925 when Leriche (3) made an extensive study of the anatomy 
and ph^'siologj' of the pelvic sympathetic nerves and their relation 
to pehdc pain. He suggested and performed the operation of 
peri-arterial sj^mpathectomy of the internal iliac arterj', Cotte 
, appears to have followed in the same line, but very shortlj' he (4) 
advocated the simpler procedure of resection of the superior 
In'pogastric plexus for which he used the description “ pre-sacral 
nerve.” This had been the name given to the plexus by 
Latarget (5). and although the name has been retained it is not 
good. F or we are dealing with a plexus, not a nerve ; and its 
posterior relations are the fourth and fifth lumbar vertebi-re 
and the left common iliac vein, rather than the sacrum. Cotte’s 
first resection of the pre-sacral nerve was in 1924, and since then 
he has performed the operation over 200 times. 

One of the earliest articles on the subject in the English language 
appears to be that of Fontaine and Herrmann (6), who give 
a full bibliograph}'. a good description of the anatomy and 
physiologj’’ of the lower part of the sj^pathetic chain and details 
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of the operative technique. In this country the most frequent 
contributor to the literature on the subject has been 
Davis (7) (8) (9), though by now the operation must have been 
performed many times by gyntecologists who have not yet pub- 
lished their results. 

Technique of the Operation 

For a full description of the anatomical niceties and the 
technique of Cotte’s operation, reference should be made to some 
article (such as that by Davis (9) ) devoted especially to the subject. 
It is sufilcient here to give a brief outline. 

The abdomen is opened by a paramedian incision which may be 
described as the ordinary gynsecological incision moved upwards 
for 2 to 3 in. The bowel is then packed off and the two important 
landmarks, the promontory of the sacrum and the bifurcation of 
the aorta, identified. A longitudinal incision is made in the 
posterior parietal peritoneum from just above the aortic bifurca- 
tion to the promontory. 

The flaps of peritoneum on either side are now lifted up and 
any attached areolar and nervous tissue is dissected away. The 
removal of the main bulk of the pre-sacral nen'e is then begun. 
Its complete extirpation entails the excision of all the fibro- 
nervous tissue between the common iliac arteries and the 
denudation of both these arteries and of the left common iliac 
vein. Furthermore there arc, as indicated by Meigs (10), one or 
two fibres from the fourth lumbar sympathetic ganglion which 
reach the plexus behind the common iliac artery on each side. 
These must be sought for and divided. It may be noted that all 
the other fibres reach the plexus by crossing in front of the two 
arteries. 

Tlie operation is not difficult, but it requires painstaking and 
patient dissection. It should not be hurried. Care must be taken 
not to include m the tissue removed a length of ureter which has 
taken up a more mesial position than usual. Difliculty is 
occasionally encountered from the meso-sigmoid which should 
lie to the left of the plexus, but which sometimes crosses over 
it. Injury to the middle sacral artery may also occur and give 
trouble. 

Functions of the Prc-Sacral Nerve 

In broad outline the principal functions of the sympathetic 
nervous system arc the following : it is inhibitor to muscles 
that extrude visceral contents ; it is motor to sphincters ; it is 
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vaso-constrictor and glandulomotor. The para-syinpathetic 
nervous system has the opposing actions, viz., vacuo-motor, 
inlubitor to sphincters and vaso-dilator. Wien we attempt 
to apply this generalisation to the pelvis we meet a difficulty. 
Anatomists tell us on theoretical grounds, that para-sjunpathetic 
nerves would not he exjiected to go to organs derived from the 
genital ridge. Yet others have stated that para-sympathetic 
fibres have, in fact, been traced to. and found in, the uterus. 
If this is confirmed, the origin of these fibres would be from the 
second, third and fourth sacral segments vid the nervi erigentes 
and Lee-Frankenhauser’s plexus. This point must remain open 
for the moment. But there is little doubt as to the sympa- 
thetic element in the nerve supply of the uterus and other pelvic 
organs. This comes vtd the solar plexus, pre-sacral “ nerve ’’ and 
hypogastric plexuses to the pelvic plexus of Lee-Frankenhauser, 
above mentioned, in which plexus almost all the nerves supplying 
the uterus converge. 

Interruption of the sympathetic influence on the uterus can 
most conveniently be aclue^^ed by extirpation of the pre-sacral 
nerve — which henceforth will be called the pre-sacral plexus — 
or by a direct attack on the plexus of Lee-Frankenhauser. These 
two lines of treatment will both be discussed. Other methods 
must also receive brief mention. 

It follows from what has been said that the pre-sacral plexus is 
motor to the uterus (contracting the sphincter and inhibiting the 
expulsive muscle). It is also glandulomotor and vaso-constrictor. 
It is probable that it contains afferent sensory fibres and it may 
be that the relief of uterine pain which is alleged to follow the 
extirpation' of the pre-sacral plexus, results from the division of 
these sensory fibres. A possible alternative explanation of the 
relief is that it is in some way connected with the resulting %’^aso- 
dilatation or with the alteration in the uterhie “ polarity.” Both 
of these happenings would be expected either as the result of 
removal of sympathetic influence or in consequence of the 
unopposed para-sjunpathetic action, should this be present. 

We are not clear as to the nature of the pain in dysraenorrhoea. 
Nor is it certain that it is of similar origin to the pain of labour. 
This matter was the subject of the opening paper by Moir at the 
Eleventh British Congress of Obstetrics and Gynsecology in 1939. 
Moir concluded that the pain of labour is not due to muscle 
contraction but is caused by streiching of the lower portion of the 
uterus and of the cervix. In other words, it is just like the pain 
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of other hollow ■v'iscera. lie supported his argument by showing 
that very powerful uterine contractions in the puerperal uterus 
could be painless. Previously he (11) had suggested that the pain 
of dysmenorrhoea was of totally different origin and chaKicter and 
that it might be allied to the pain of angina pectoris or of inter- 
mittent claudication. lie had sho^vn tliat uterine iseha?mia was 
produced during a contraction in at least some cases of dys- 
menorrhcea, for he had been able to demonstrate that the force 
of a contraction of the uterus was, on occasions, greater than the 
systolic blood-pressure. 

It is clear that we have yet a lot to learn about the innervation 
of the uterus and about the nature of uterine pain. It follows 
that whatever be the explanation of tlie relief afforded by pelvic 
sympathectomy the physiological basis for the performance of 
that operation is by no means firmly founded. This pelvic 
neuro-surgerj^ is carried out on what are largely hypothetical 
grounds. On the claim that it yields good results, rests the 
explanation of the continued performance by its protagonists. 

After the operation the patient’s progress, even during the first 
three days, is remarkably smooth. Tlie bladder and rectum are 
usually emptied uithin the first twenty-four hours without any 
difiicultj'. There may be a httle uterine bleeding shortly after 
the operation, possibly due to the vaso-ddatation ; and, despite 
the contrary statement in a good many of the articles on this 
subject, the menstrual loss tends to be rather heavier than 
previousl}'^. Sexual life is stated to be unchanged, and pregnancy 
and labour appear to proceed m quite the normal and usual 
manner. In fact some deliveries subsequent to this operation 
are reported to have been almost precipitate in type ; in others 
less than the usual amount of pam is said to have been experienced. 


Indications for Resection of the Pre>Sacral Plexus 
The common indication for this operation is spasmodic dys- 
menorrheea which has not reacted to other treatments. These 
need not be detailed here, but it must be emphasised that a major 
operation such as this is cannot possibly be considered justifiable 
until every lesser therapeutic measure lias been tried. No patient 
should have this operation performed unless dilatation of the 
cervix should have been done at least once and possibly twice. 
It may here be remarked that dilatation of the ceia’ix is said 
to be a form of sympathectomy. It is suggested that there is a 
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circle of sympatlietic nerves around the external os and that 
efficient dilatation of the cervix ruptures this. 

Other indications that have been taken by various enthusiasts 
as suitable for the operation of pre-sacral sympathectomy are the 
following : dyspareunia, amenorrlioea, vaginismus, leucorrhoea, 
munphomania, frigidity, pruritus viilvie and various trophic 
lesions. If one accepts the statement that the sympathetic is 
vaso-constrictor and glandulomotor, it will be seen that there is at 
least some rational thouglit behind the idea of sjunpathectomy 
for some of these conditions. But one must beware of the excesses 
of enthusiasts. 

Others have advocated the performance of sympathectomy in 
cases of pain accompanying carcinoma of the cervix. The 
operation has been performed on many occasions for this condition, 
and has at times yielded fairly satisfactory results. But it will 
be seen later (p. 242) that a considerably wider sympathectomy 
than mere resection of the pre-sacral plexus is by some suggested 
as the minimum procedure from which we may hope to 
secure relief of the pain of inoperable carcinoma of the cervix. 
This extended sympathectomy may claim a thorough trial on the 
grounds that it is a less formidable undertaking than is the operation 
of cordotomy. In this, the spinal cord is exposed and the antero^ 
lateral columns sev'ered on either side from the ligamentium 
dcnticulatum to the anterior nerve root. Moreover, cordotomy 
is more frequently followed by derangements of micturition. 

A more rational approach to the subject of how to deal with 
the pain of advanced pelvic cancer has been made by the late 
T.vF. Todd (12) who, instead of accepting the recommendation of 
some who would advocate sympathectomy for these cases, or of 
others who prefer a direct attack on the sensory tracts in the 
spinal cord, makes an attempt to distinguish wliich case is likely 
to be benefited by one or the other line of treatment. He 
distinguishes between visceral pain which should respond to 
prcsacral sympathectomy; and somatic pain Kwhich should be 
improved bj" treatment directed to the spinal cord or posterior 
nerve roots. According to Todd, visceral pelvic pain is of inexact 
localisation and perhaps diffuse radiation. It is bursting or 
spasmodic in tjq3e and is likely to be intermittent with frequent 
colicky exacerbations. It is apt to be provoked by functioning 
of the affected viscus — r.g,, after evacuation of the bladder or 
rectum. It is deep rather than superficial and may be described 
as bearing down ’’ in character. In severe cases it may radiate 
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to the thiglis in this way mimicking somatic pain — but radiated 
visceral pain is nearly always bilateral and localised to the front 
and upper part of the thighs. Somatic pain in cases of pelvic 
cancer is a limb pain and is experienced fairly exactly in the 
distribution of one or more spinal nerves. It is accurately localised 
and shooting, stabbing or throbbing in type. It may be likened 
to toothache, is mote or less continuous but with periods of 
exacerbation at night or on movement. There may be an 
associated hyperjcsthesia of the skin in the distribution of the 
pain. 

For the visceral pain Todd is satisfied with pre-sacral neurectomy 
and does not discuss the extended sympathectomy above men- 
tioned. For somatic pain he advocates intrathecal injection of 
absolute alcohol as preferable to that formidable ojicration, 
cordotomy. This alcohol injection is not “ sjunpathectomy,** but 
a brief description of it in this chapter may be forgiven. 

The patient is placed on the side opposite to that on uhich the 
pain is felt. The foot of the bed \s raised on blocks, pillows are 
placed so as further to raise the sacral and lumbar spine and the 
body rotated somewhat ventrally. The posterior sensory nerve 
roots, which it is aimed to affect, now lie almost horizontally and 
in the highest parts of the sub-arachnoid space. The point 
chosen for injection is usuallj'' between the tenth dorsal and the 
first lumbar spine. It must be just above the highest affected nerve 
root. An ordinary lumbar puncture needle is used and once it is 
in the sub-arachnoid space 0-5 c.c. to 1 c.c, of absolute alcohol is 
slowly injected, some two minutes being taken over the process. 
Not more than 1 c.c. should ever be used and the recom- 
mended dose is O' 6 c.c. only. After the injection the patient 
is kept in the same position for one hour to allow the alcohol 
to fix. Spinal fluid should not be drawn into the syringe 
and mixed with the alcohol— this is just what it is wished to 
avoid. If necessary an injection can be given on the opposite 
side after a few days interval. Some pain may be fell while the 
injection is being made but relief soon follows, and Todd states 
that the average duration of this relief in his cases was five 
months. 

Though Tood’s description of the visceral pain in cases of 
carcinoma of the cervix is a very good one, it should perhaps be 
mentioned that other descriptions of sjTnpathetic pain are slightly 
different. Thus Kindel (18) maintains that pain associated with 
pre-sacral plexus conduction is typically dull and dragging. It 
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is felt deep. in tlie pelvis and is referred to the fcciuinyi^^J^ 

Jimef aspects of the thighs. In a case of dysnieiiorrhrea it .hyn^y *. 
*he presehh not only at the periods but also beH'^n the. jnepsesC ,; 
.-Pain Svhich is referred to tlie lunibar regions is. hot a .pre-sa’cral 
■pleiaegia bnt it maj- be due. to distiurbance of riie. o\hriaiVpieyus; 
Cotte has described a shniliiT reference of syinpatheHc jx'dp but alsp ■: 
includes reference to the bladder as being one of the. characterisUos, 
of pre-sacral plexus pain. ' / ''y. .y.’-;;' ■/.■..y'-".;-',’’ 

. ' In an attempt to assess the present views it inay be agreed that,. 

the tjT)e of sjunpathectomy that, can jiistifmbly be pri'formed ihyy 
I certain cases of spasmodic dysmenorrhma is resection of tlic. .. 
pre-sacral plexus. It is also of proved value- for certain ca.scs bfy: 
pain of visceral tj'pe in advanced cases of carcihbnia of the cri*v{x; > ■ 
Some will even go so far as to think it worthy of perforniarices for y ; 
yintractable lexieorrhoea, frigidity, etc. IBiit foridrpphiedesibiis 
.. the vulva — ^particularly kraiwosis — it is .nscless,.;hhd .fdr theTpaiix 
>. of inoperable carcinoma of the cervix a nxore extwrsnVprpcedure . 
’ is by some, deenied preferable. It is therefore convenient • liefe . ' 
to consider Avbat are the various operatiohs.which,/cair;.Bepery y', 
..formed on the sympathetic nerve supply, to’ thhpeiyichrgiuisy 

V . • Types of Pelvic Sympathectomy .}: . yy^ ry-. ^yi^^ 

.. The various tyjxes of operative pelvic sympathectpiuy afey 
,. ' ([1) Resection of the pre-sacral pIexUsr(st(per(br 

plexus). , - , '--'-yv- f.y: y.v,-'-yy’'-yyyyyv;; ■ 

! (2) Resection of the ovarian nerves.'. " . 'v"}'- ' 

P; (3) .Peri-arterial sympathectomy Of .the internal ihac hfterid.sV- y 
. (4y Section or partial removal of tlic :lb\ver part of: the lum^^ 

, -sympathetic chain on one or both sides.- , } - y^.l 

;Type 1, the operation of resection hf the, pre-sacral plmis has ■ 

y .already received sufficient attention'. ; Type 2.;lias recentlf lilidPti'i} } 
‘ Mresli lease of lifp consequent upon ,0’’DoneI ;Bro'whe’syhdcle (hJ); k^ 
y.;Tliisyxvriter maintains' dhat ;.thea-eyis ,a . definite.Pc^ 

, ovarian dysmenorrheea,'- which can .he;;.recognised; PpythePpain^^yy 
Vrefermce and .by yariou's !tests,. includihg, gentle' InraahuaV cohXy^' - 
; , pression of the ovaries and the .passage of ah tlterine .SQUn'S;y .Tic Iv} 
estimates, the oemwrenbe : of rthis typeyof dysmenorrheea as '•.il'>9'yr'- 
> per cept. of all cases , of . severe' dysmciiorrhoca and cohehides "thatty ‘ 
these cases/shou]d^ hot be benefited , by treatment dircetecV. tbyihe^'.'t 
.uterus.,* arid in this he includes pre-sacral syihimthcctom'v., iPois}- 
.,i the ; true , ovarian 3 dysraenorrhcca he,, advocates' •' bilateral /ovariah^'l 
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denervation. When this condition is associated with uterine 
dysmenorrhoea this treatment may be combined with Cotte’s 
operation and witii the surgical rectification of any abnormal 
pehic condition uliich may be present. Ilis present technique 
for bilateral ovarian denervation is quite simple and consists of 
the bUateral diiision of the infundibulo-pelvic ligaments with 
their nerves and blood-vessels, at the pelvic bnm. The two 
ends are then securely ligatured and the cut ends approximated 
by fine peritoneal sutures. Ten completely successful results are 
claimed to ha\e followed the operation in 16 cases in w'liich it 
vras judged to be indicated. The only two who have married since 
the operation have had normal healthy infants after normal 
spontaneous labour. Against tins line of treatment is the sugges- 
tion by Da\is(l5) that its wisdom must be called into question 
since, at least in experimental bitches, it causes profound changes 
in the follicles, the maturation of which is delayed and incomplete, 
lie does, however, agree that the operation should cure some 
cases of intermenstrual pain. The subsequent history of the two 
deliveries m Browne’s series of cases should go some way towards 
dispelling the fear of grave ov^arian damage. Possibly the 
apparent immunity to this is consequent upon sympathetic 
nerve regeneration, which undoubtedly can occur. 

Type (3) operation is no longer done for dysmenorrhoea, but for 
kaurosis \advai and other trophic lesions of the external genitalia, 
Only this operation is of any value. Lenche quotes a case where 
the cure lasted at least five years and Crainicianu (15) reported 
several good results in cases of pruritus vulvjc. In the perforrs >’ loe 
of the operation itself, the posterior parietal peritoneum is ’j»v urd 
over the internal ihac artery. Some saline solution should then 
be injected into tlie adventitia of the artery and the peri-arterial 
tissues thus distended can easily be removed. 

Type (4) operation is an extensive procedure, but good results 
are claimed for it, and it is stated never to be followed by any 
motor paralysis or sensory disturbance of the skin, nor by any 
ascending urinary infection. It is indicated for the relief of 
visceral pain associated witli some cases of inoperable caremoma 
of the cervix. 

The steps of the operation are : 

Incise, the ^ostejcior parietal peritoneum over the lower portion, 
of the aorta. 

Remove all sympathetic fibres of the pre-aortic plexus and pre- 
sacral nerve from the inferior mesenteric artery to the promontory. 
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Isolate the right lumbar sympathetic chain just at the lateral 
border of the inferior vena cava and resect at least two (generally 
the third and fourth) of the lumbar sympathetic ganglia. 

Isolate the left lumbar sympathetic chain vhich is usually 
found just beneath the left border of the aorta and resect at least 
two of the lower lumbar sjnnpathetic ganglia. 

Other Methods of Sympathetic Interruption 

Other methods of blocking the STOipathetic nerve path have 
been tried and some are still being persisted with, Binet (IT) 
believed in a 6% aqueous solution of tricresol of which he injected 
30 c,c, into the region of the sjunpalhetie nerve he desired to block. 
Tills might be the pre-sacral plexus, the ovarian plexus, its lumbar 
sjunpathetic cham, etc. This line of attack, of course, involved 
abdominal section. More recentl}^ Davis (18) has advocated the 
injection of alcohol into tlie plexus of Lee-Frankenhauser for 
dj^mcnorrhoca. This injection into the plexus itself should 
theoretically be an improvement on alcohol injection into the 
parametrium as previously suggested by Bios (19) and by 
Yoimg (20), Parameti‘ial injection aims at blocking the uterine 
peripheral nerves after they leave the plexus and before they 
reach the uterus. 

The plexus of Lee-Frankenhauser is according to Davis, a 
“ bilateral quadrilateral sheet of neuro-fibrous tissue lying on either 
side of and in front of the ampulla of the rectum.” Put in another 
way, it lies obliquely under the postero-lateral part of the floor 
of the j)ouch of Douglas just above and behind the corresponding 
vaginal fornix. The technique of injecting this plexus involves 
the administration of an anaesthetic. Then, with the patient in 
the lithotomy position, one vaginal fornix is exposed, sa}" the right, 
and the cervix retracted to the left. A long graduated hollow 
needle is introduced through the vaginal mucosa and passed 
backwards and outwards for 1-5 cm. at an angle of 45® to both 
sagittal and coronal planes. A finger in the rectum guides its 
point to a spot 0-5 cm. from the side of the I'cctal ampulla. The 
needle is then withdrawn 0*5 cm, and 1 c.c, of 85% alcohol is 
slow'ly injected. The same procedure is repeated on tlie opposite 
side. Kot many cases are yet reported but a few good results 
have been obtained. It must be recognised, ho^vever, that these 
injection methods of blocking the sympathetic nerves are still on 
trial even more than is the oj^eration of resection of the pre- 
jsacral plexus. ^ 


244 


SYMPATHECTOMT • 


Results 

There has not yet been published s sufficient number of results 
in cases where sympathectomy has been done for the relief of the 
pain of cancer to justify any detailed discussion here. Indeed, it »vill 
at once be seen that the estimate of the degree of success of the 
operation is entirely in the mind of the surgeon. It will suffice 
for the moment to say that some surgeons who have adopted 
this measure are satisfied that it is of benefit and are continuing 
to perform it. 

Again, the operation has not often been done for vulval trophic 
disturbances, frigidity, etc., and therefore the followmg figures 
refer only to the results obtained when the operation has been 
performed for spasmodic dysmenorrhcea. It must be realised 
that at the time of the performance of resection of the pre-sacral 
nen'e for this condition any minor gynaecological abnormality 
that happened to be found was usually corrected. Maybe a 
small myoma was removed or a retroverted uterus dealt with by 
shortening the round ligaments. So that even in cases of 
imdoubted beneficial result, this result may have been due to 
the correction of the gynaecological abnormality and not to 
sympathectomy. 

By far the largest series of cases is that of Cotte, who has now 
performed the operation over 200 times, and in one senes of 125 
operations claims to have had 121 “ cured ’’ and 3 “ tcUeved.’* 
As far back as 1931 (21) he claimed 05% successes in a senes of 
over 100 operations, JMore recently he has been more modest, 
and now it woiJld appear that he regards somewhere about C5% 
as representing his cure rate, 

•All the other published results are in much smaller series of 
cases. TIius Fontaine and Herrmann (8) published th-., results of 
22 cases of which 1 died and 6 were lost. Of the 15 cases followed 
up 13 were well and 2 had received no benefit. 

Novak (22) had 7 cases in which the results were completely 
satisfactory in 8, the remaining patient bemg improved. 
Kindel (13) had 39 cases with 2 deaths. Among the 87 recoveries 
14 3 'ielded “ excellent ” results, 4 “ very good ” and 6 “ good.” 
Sellers and Sanders (23) reported 10 cases, of which 6 w ere relieved, 
1 partly relieved, 1 lost sight of and 2 too recent for report. In 
the discussion following the reading of their paper it was reported 
that 14 resections of the pre-sacral nerve were performed at the 
Mayo Clinic in 1935. Their successes ^vere estimated in percentage 
of cure — ^thus 9 cases were stated to show 100% recovery, 2 cases 
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95%, and 3 cases 75%. De Courcy (24) performed the operation 
21 times, and all his cases jnelded good results. Cannon (25) also 
had 10 cures out of 10 cases. 

More recently Meigs (10) has reported two small series of cases. 
In one series of 20 eases pre-sacral neurectomy alone was done. 
Any pelvic displacement, etc., that happened to be found was left. 
Among these cases there were 15 successful results, 2 partially 
successful ones and 8 failures. Any case that estimated relief 
from pain as between 50% and 100% was regarded as successful. 
The second series consisted of 7 cases that were subjected to 
pre-sacral neurectomy plus the operative correction of any 
gyntecological abnormality. Of these, 6 were stated to have had 
complete relief. The joint procedure is judged to be preferable 
to neurectomy alone. 

In this country, however, operators are usually not quite so 
optimistic about their results, Davis, in a personal communi- 
cation, states that his cases show a 60% “ cure ” or “ considerable 
relief” rate. This is an improvement on the 50% which he 
claimed in 1934, and is certainly better than the mere 24% at 
W'hich be rates his successes 'svith dilatation ol the cervix. 
Donaldson also in a personal coimnunication gives his results in 
54 cases followed up. Among these he has 18 (or 33%) “good ” 
results ; 16 (or 29-6%) “ fair ” residts a,nd 20 (or 37-1%) “ bad ” 
results. But he sets a strict standard whereby the grading of the 
results is assessed, and he bases his classification on the ability 
to work during a period time. For example, a patient who states 
“ I am glad to have had the ojieration but feel I should be a lot 
better ” is classified as “ bad,” Another wdio says “ the pain is 
not quite so bad ” is also classified as a bad result because she is 
,unable to work during a period. Donaldson concludes that the 
operation is more successful than dilatation and curettage, but 
that the lesser oj^eration should be tried first, especially if the 
uterus is of normal size. It is worthy of note that the operation 
appears to be one that can be performed with reasonable safety, 
though it is seen above that Fontaine had one death and Kindei 
two. These two w'ere both from post-operative' pneumonia. 
Generally speaking, however, the progress of these cases after the 
operation is remarkably smooth, find if, after the passage of 
time, it is still found that the results are anj’thing like as 
good as those at present claimed, and if it is found that the benefits 
conferred are permanent, thSn it would appear that in pre-sacral 
sjunpathectoray we have a surgical measure \vhich is likely to be 
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of great value in the treatment of those cases of dysmenorrhoea 
which, resistant to lesser therapeutic measures, continue to make 
almost intolerable the life of the victim. But the “ ifs ” in the 
abov'c statement are significant. In our experience the operation 
is not so universally successful as some would have us believe. 
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CHAPTER XII 


THE SEX HORMONES 

Ik the last edition of this book vrc referred to the increasing 
complexity of knowledge of the hormonal system. If it was true 
in 1039, it is doubly true to-day, despite the generally inhibiting 
effect of the war on much physiological research. The mass 
of material that is published in tlic journals is almost impossible 
to digest except by one ayIiosc whole time and thought is spent 
in the study of comparative endocrine physiology. A glance at 
the contents page of journals devoted to endocrinology gives an 
idea of the magnitude of this research, its widespread zoological 
range, the artificial or unnatural conditions of many of the experi- 
ments and lastly, the absence of articles of the “ integi^ating ” 
type. We find such titles as “ Occurrence of Estrogens in the 
Ovaries of the Winter Flounder,'’ “ Blood Serum and Skeletal 
Changes in Two Breeds of Ducks Receiving Estrogens.” “ The 
Effect of Experimentally Induced Pseudopregnanej" upon the 
Survival of Adrenalectomised Cats.” Taking the contents bill of 
one endocrine journal at random we find that of twenty-eight 
articles only four were deA'^oted to the problems of human 
physiology. The remainder described studies on animal physiology 
which may or may not have any bearing on human problems. 
It is well that all possible scraps of knowledge should be collected. 
The most unlikely material has often proved to be thcv basis for 
striking advances in medicine, but it is permissible to ask how 
far the isolated results of many present-day researches in endino- 
crinology can be of value unless they are simplified, classified, 
and, as we have said, integrated. 

There is also a tendencj', especially on the part of laboratory 
workers to apply the results of tlieir experiments on animals, 
usually far distant from the human species, and often abnor- 
malised by some severe pre-expcrimental operation, to the 
clinical problems of men and women. The fact that there is 
, disappointment in the A-alue of sex hormone therapy for common 
clinical disorders is evidence of the fallacy of this assumption 
that animal experimental results represent similar processes in 
man. There arc many profound differences in the action of flie 
hormones in different animals* 

In addition to research in the wide field of Comparative 
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locrine physiology, we need more work on the special human 
iblems by clinical observation. If, therefore, we may be 
*mitted to make any criticism of the fine work of a body of 
jn and careful investigators, it is that perhaps too much 
ention has been devoted to the laboratory animal and not 
jugh to the reactions of the human organism. 

4t the beginning of a new branch of phj’siologj' — ^largely 
covered and elaborated by the early experiments on animals — 
is inevitable that physiological analogies should be drawn, but 
is gradually learnt that there are differences in the reactions 
tween even the rat and mouse (c.g., cestradiol benzoate), and 
w much more between man and the small radents. 

Recently, especially since cheaper synthetic compounds have 
come ar'ailable in sufficient and accurate dosage, it is true that 
5re clinical research has been carried out. The results have been 
mittedly disappointing, but nevertheless, some real and defined 
chtions to our therapeutics have been gained. Certain general 
inciples have emerged from the mass of investigation. One of 
e most important is the idea of the primary gland (the anterior 
mitary body) producing its primary hormones — apparently of 
eat chemical complexity — which stimulate the secondary glands 
nary, thyroid, testis, adrenal, etc.) to produce the secondary 
rmones. These hormones are comparatively simple chemical 
dies and act directly on tlie viscera, glands, nutrition and 
etabolism. 

An interesting speculation for those who are clinicians, rather 
an chemists and biologists, is the point in the endocrine chain at 
lich the influences derived from emotional states and the nervous 
stem impinge. While surrounded by the results and deductions 
the pure chemists and animal biologists, it is necessary for us 
remember that in clinical medicine the subject is not a lowly 
janised laboratory animal, but one W'hose physiological processes 
i conspicuously under the daily influence of his or her feelings, 
le endocrine system is not an exception m susceptibihty to 
esc influences, and wlijle its implements are the substances 
scribed by the chemists, yet the control of the machine may be 
ried by the operation of psychological factors. 

THE CHEMISTRY OF THE SEX HORMONES 
The hormones secreted by the gonads belong to the chemical 
oup of sterols. The parent substance from which they can be 
rived is the inert sterol cholesterol, and their structure is the 
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arrangement of benzene rings in the cyclopentenophenanthrene 
system. By insertion of methyl, hydroxji, alcohol or ketone 
radicles, an immense number and variety of hormonally active 
substances can be made. For example, E. C, Dodds states that 
sixty androgenic compounds have already been prepared by the 
organic chemists. The chemistry of the sterols and their hormonal 
derivatives is extremely complex and is unsuitable for further 
description in this book. 

Nomenclature of the cestrogenic hormones is a difficulty in any 
clinical description of their actions and uses. Throughout this 
chapter the word ceslrogen is used to include all the oestrus- 
producmg substances, especially in relation to a qualitative 
effect. The words cestrone. cestriol and cesiradiol are used for the 
specific substances to which these names have been allotted. 

THE CESTROGENIC HORMONES 

Though this group is intermediate in the chain, we will consider 
it first, as its discovery gave great impetus to the study of the 
whole series. 

It was first noticed by Frankel that if the liquor folliculi of the 
Graafian follicle was injected into mice it produced evidence 
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of oestrus, but it was not until 1917, when Stockard and 
Papanicolaou discovered the technique of the vaginal smear 
examination as a test for the presence of oestrus, that the effects 
of the cestrogenic hormone could be examined and measured with 
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accuracy. Since the publication of their work our knowledge of 
these hormones has made great progress. 

In 1027 Aschlieim and Zondek found an oestrogenic hormone 
in the urine of pregnant animals, and later it was thscovered in 
large amounts in the placenta. To-day we know five oestrogenic 
hormones which have been isolated from the ovary, urine and 
placenta, At first it was thought that the ccstrus-produciiig 
hormone was produced only by tlie Graafian follicle, but Parkes 
showed that oestrus still occurred in mice after they had been 
subjected to a dose of X-rays sufficient to destroy the follicles, 
but that when the* ovaries were removed oestrus ceased at once. 
This obsers'ation provided evulence tliat the substance is produced 
by the non-folhcular ccUs of the o^'ary and possibly, as some 
think, by the corpus lutcum. 

In order to show the chemical relationships of the testrogenic 
hormones, we give, on p. 24'0, the formulae (taken from Dodds, 
February 20th, 308, 1038). 

(Estradiol is the substance secreted by the ovary, while the 
degradation products cestrone and oestriol ate found in the urine 
and placenta respectively. 

(Estradiol is five times as potent as cestrone and astriol when 
administered to the rat, but is of equal potency when given to 
the mouse. Sucli variations of action in small animals illustrate 
the uncertainty of direct application to man of results obtained 
from animal experiments, without clinical corroboration. 

The oEStrogens are related to the carcinogenic substances found 
in coal tar, two of n Inch are given below : — 

oo? 


1:2 benzanthracene. 1 : 2 ; 6 0 dibenzanthraccne 

and also to the bile acids, cholesterol and crgosterol. Tlie rela- 
tionship between the cestrus-producing and cancer-producing 
agents is apparent from a glance at the chemical structure, and 
it was soon discovered that the cestrogens can produce cancer of 
the mamma in a sensitive strain of inbred mice, and that many 
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of the carcinogenic lij'^drocarbons are capable of producing 
oestrus. A f\irtber interrelationship is that methylcholanthrene, 
easily derived from a bile acid, is a powerful carcinogenic substance 

Tliere is. however, an important difference in the carcinogenic 
powers of the o:-strogens and the true benz-anthracene group of 
carcinogenic substances. Whereas the latter will produce epithe- 
lioma when painted directly on to the skin, cestrogens wtII not do 
this, but will predispose to the gro%vth of carcinoma in the mamma 
of mice if large quantities are injected from birth. There is some 
e\'idence accumulating that large and prolonged administration 
of the cestrogens may produce human cancer. 

A result of the synthetic chemistr}^ of the cestrogens is the 
production by Dodds and Lawson (1938) of a comparati%'ely 
simple substance — diethylstilbcestroh 

CH CH 

e 5 zs 

Diethylstilbcestrol 

li has oestrus-prodaemg effects on laboratory animals about 
two and a half times greater than that of oestronc. 

A convenient substance ha\ing a still higher oestrogenic potency 
is dihydro'StetboestroI (hexcestrol). These substances show that 
the oestrus-producing character is not limited to the phenanthrene 
ring system. 

The amount of the oestrogen in the Graafian follicle has been 
estimated by Zondek at about 2 mouse units per cubic centimetre 
of liquor, but it is probable that the retention cysts of unruptured 
follicles contain a higher concentration, (Estrogens hare not 
been found in the fluid of ovarian tumours (ej’^sts), with the 
exception of the granulosa-cell tumour and xanthofibroma, 
which contain large amounts and cause irregular uterine 
haemorrhage. 

The oestrus-producing hormones are soluble in fatty vehicles, 
and to a less extent in an alcohol-alkali medium. 

PROGESTERONE 

In 1929 Corner and Allen found that injection of an extract of 
corpus luteum into oestral rabbits produced pseudo-pregnancy 
changes of the endometrium, but only if the endometrium had 
previously been influenced by an oestrogenic hormone. In 1934 
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Sutenandt succeeded in obtaining the active substance in 
crystalline forni» and now it can be produced synthetically from 
the inert sterol of the soya bean. 
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The hormone as secreted by the corpus lutcum is called pro- 
gexterotie, and it is excreted in the urine as pregnandiol, which 
is biologically inert. The activity of all excretion products of 
circulating hormones is always much less than that of the parent 
substance. 

Progesterone is fat soluble and is not absorbed when taken by 
mouth, llecently Inhoffen has prepared a derivative, preg- 
neninolon, by introducing the ethinyl group { — C — Ch) in place 
of the — CO s CII radicle of tlie progesterone molecule. This 
substance is absorbed and active when taken by mouth. By the 
preliminary use of stilboestrol followed by pregneninolon, the 
menstrual cycle of the endometrium can now be produced by oral 
administration (Dodds). 

THE GONADOTROPIC HORMONES 

Research on the hormone activity of the pituitary gland is 
showing it to be of almost unbelievable complexity. The com- 
paratively simple oxj'tocic and pressor substances of the posterior 
lobe have long been knoivn, hut during the last twenty years the 
functions of the anterior lobe have been explored with the result 
that over a dozen different hormone activities have been described. 
The Very large amount of investigation devoted to tlie anterior 
pituitary lobe has led to a mass of isolated and as yet unco-, 
ordinated descriptions of functions ^Yhich arc often confused and 
sometimes contradictory. It is uncertain whether different 
groups of workers are describing the varied activities of the 
same hormone or a number of hormones. The situation is becoming 
further complicated by the suggestion of anti-hormones and the 
possible relationship of the vitamins to the hormonal sj'stem. In 
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'.ad^tion to the gonadotropic hormones, it seems that the - 
anterior lobe exerts at least fourteen other hormonal effects by 
• substances wliicii may be specific for each effect or multiple in 
, ' ■their action. Some of these effects are (1) control and stimulation 
'■ of general ^6vii;h of the whole body, probablj’- acting primarily 
through the skeleton ; (2) thyrotopic action, whereby the thjToid 
' , ' is altered histologically -with a corresponding increase of liberation 
. ; of -its secretion. The thyrotropic substance by its influence on 
v the thyroid, can, when injected, produce the various symptoms 
;; /of thyrotoxsemia, but also it has been sho^vn that some of the 
,, effects (increased basal metabolic rate and exophthalmos) can be 
produced by the extract of the anterior pituitary after thyroidec- 
tbmy ; (3) Stimulation of mammary secretion by a substance 
V caWed prolactin, which can be obtained as a pure crj*stalliiie body. 

■ ’ It acts onlj’- on the fully mature mammary gland. (4) Inhibition 
•; . of adrenalin hyperglycasmia and insulin h 3 rpoglyc 8 emia. (5) Trophic 
‘ / action on the adrenal cortex ; (6) Retention and increase of 
, • carbohydrate store ; (7) .An adrenal corticotropic effect, and other 
. effects of less direct interest to the gjm^cologist as far as we know' 

:'at present. 

, In this chapter we wall confine ourselves to a few' remarks on 
the gonadotropic hormones, 

. N/ ' It was demonstrated that removal of the hypophysis was 
-quickly followed bj' genital atrophy in both sexes. In 1921 
; ' ’Evans and Long showed that extracts of the anterior lobe of the 
.. . pituitary body caused luteinizatiou of the ovary, w'hile if the 
, same gland W'ere implanted under the skin of the animal’s back, 

: . the opposite effect was produced, namely, the suppression of the 
, 'corpora liitea and enormous production of Graafian follicles. If 
/ ; implantations are made into immature animals, they are immedi- 
. ately brought into a state of precocious cnstrus, though if coitus 
/ . occurs at this time pregnancy never folio w’S because there is no 
>. actual I ov'ulation. Such animals show no induced changes in 
’ .‘r . their pituitary glands, and, if the implantations are discontinued, 

: the' animal reverts again to its irhmature state. It is curious that 
.. ‘ extracts , of the anterior lobes of immature animals and also of 
' ■: male animals have a power equal to or . even greater than that of 
/the pituitaries of mature females in provoking the ovarian changes 
' ; described above. , , ’ . , , , , . 

• . ...The. relative, amounts, of- the two hormones which can be 
,extracted.from t|ie. anterior lobe vary in different animals. The 
' luteiriisihg hormbne is the chief factor in, the pituitary gland , of 
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tl>e pig and siieep. wliile from the horse can be obtained a large 
amount of the follicle-stimulating hormone. It U’as thought at 
first that there were two gonadotropic hormones, one of which 
stimulated maturation of the ovarian follicles (prolan A), while 
the other, secreted in women during the second half of their cycle, 
stimulated the luteinisation of the ruptured follicle (prolan B), 
Evans now considers that there arc four se\ hormones to be 
obtained from the anterior lobe, as follows : — 

(a) The follicle stimulation hormone. 

(fi) A follicle- luteimsing factor, capable of converting the non- 
ruptured follicle or the corpus haemorrhagicum in a corpus 
luteum. 

(c) An mterstitial cell-stimulating substance, capable of stimu- 

lating the ovarian interstitial cells to secrete an oestrogenic 
hormone. 

(d) An inhibiting substance. 

(Quoted from E. C. Dodds, Lancet, iL, 15, 1039.) 

It is claimed by Astuoocl that the anterior pituitary secretes 
three gonadotropic hormones. In addition to the follicle- 
stimulating and luteinismg hormones, he adduces evidence to 
show that a luteotropic (“ luteotrophin ”) hormone is necessary 
to maintain the secretion of progesterone by the corpus luteum. 

In addition to the female hormones the anteriorjlobe also secretes 
several gonadotropic hormones which influence the maintenance 
of function of the male genital apparatus. 

The chemical constitution of these substances js not known 
except that they are protein molecules with a carbohydrate 
moiety. 

Attempts to isolate the gonadotropic hormone from the anterior 
pituitary have met with little success, but similarly acting 
substances have been prepared from the urine of pregnant women 
at about the third and fourth months, and also from the serum 
of the pregnant mare m the first half of pregnancy. The first, 
manufactured and sold under the names AntuHrin-S, Pregnyl, 
Gonan, etc., is an “ anteriar-'piluitary-iik.e ” substance, dissolved 
in a protein solution, having chiefly a luteimsing action ; while the 
second — sold under the names of Serogaii,” .,4tifos{«6, etc. — is 
credited wdth a follicle-stimulating function. 

The luteinising hormone of the urine of pregnancy (and of 
other fluids and tissues of the body during pregnancy) is also 
found in the urine of women after the . menopause, but that 
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which is obtained during pregnancy differs in some way from that 
obtained from the urine of post-menopausal women, or those who 
ha%'e had both ovaries removed. 

The origin of the anterior-pituitary-Iikc hormone of pregnancy 
urine is probably tlie chorionic elements of the placenta. 
Evidence of this is the excretion of excessive ^mounts of tliis 
luteiuising hormone bj’" patients suffering from chorion-carcinoma 
or h 5 'datidiform mole. It is the presence of this substance — 
the’ luteinising hormone — ^in the mine of pregnancy which is 
res^ronsible for the well-known tests for pregnancy. During 
pregnancy the gonadotropic functions of the anterior pituitary 
are subdued by the large amoimt of circulating oestrone. and 
it is possible that the chorionic tissue replaces the function of 
the anterior pituitary. 

THE MALE HORMONES 

Knowledge of the testicular hormones began with the 
observation of Berthold in 1849, that injection of testicular 
extract into the capon would stimulate growth of its comb. 
Progress was held up for a time by the fact that the testis contains 
only a very small amount of androgen, but Butenandt was 
successful in isolating a hormone — ^androsterone — ^from human 
male urine. The urinary androgen was found to be feeble in its 
action compared with the substance isolated from the bull's 
testis — ^testosterone — which is about ten times as potent as 
androsterone. The potency of testosterone is considerably 
increased by conversion to the proprionate ester, which is the 
preparation used in clinical work. Both hormones can now be 
produced synthetically from cholesterol. Androgens are excreted 
in large amount in men’s urine and in the urine of pregnant women, 
but in quite small quantities in the urirteS of male animals. The 
actual amount of excretion is variable within wide limits from 
day to day, and no conclusion should be drawn from estimates of 
urinary androgen for less than four or five days. The amount of 
androgen in the urine is enormously increased in patients suffering 
from adrenal tumour, and is a useful aid to diagnosis in doubtful 
cases. The physiological effect of the androgens is to initiate and 
maintain the growth of the secondarj* sex characters of the male. 
They are capable of restoring in part the atrophy of the sex organs 
%vhich follows castration and they stimulate descent of the testicles 
and of penile growth. 

It is important, howevex', to remember that both the androgens 
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and gynacogens are bi-sesuaf in their etfect. Thus either group 
of hormones may produce varying effects on the reproductive 
system and functions of the opposite sex. Examples of the dual 
origin and functions are the presence of large quantities of 
oestrogen in the urine of the stallion and androgens in human 
female urine. 

Hill and Strong ha^^e shown that the implantation of 
normal ovary into castrated males will maintain the secondary 
sex characters of the castrated male. Aharbanel {American Joum. 
Ohstet. and Gynccc., S9, 246, 1D40), gives in tabular form a com- 
parison of the effects of testosterone, oestrone and progesterone on 
various sexual structures and function. It is clear that testosterone 
exerts considerable sextml effects on the female genital system and 
temporarily assumes the functions both of oestrone and pro- 
gesterone in varying degree in different instances. 

Functions of the CEstrogenic Hormones 

The outstanding effect of these bodies is to produce a-strus 
in the immature, senile or spayetl female. In rodents this 
condition can he watched with exactitude by examination of 
the “ vaginal smear.’* In women also the vagina shows changes 
— ^though not so marked — which indicate the presence of oestrus. 
The “ smear technique.” consists of making a /Urn on a microscope 
slide of a scraping of the vaginal wall by a platinum loop. During 
oestrus the vaginal wall becomes cornified by great proliferation 
of the squamous layers of the vaginal epithelium, so that the 
smear taken at this time is largely made up of enormous masses 
of flat squames with no obvious nuclei. During the anastral 
period the squamosa is normally thin atjd cornified, and the smear 
will show 8 relatively sm^l number of squames and a 
correspondingly large number of leucocytes. In the human 
vagina during oestrus the superficial cells contain large amounts 
of glycogen — as shoivn by the dark brown staining bj' tincture 
of iodine during the cleansing process before vaginal operations — • 
and a thick, rugose and pale pink vaginal wall. There are also 
other details, such as the profuse, clear cervical mucus of thin 
viscidity and a relatively open internal os uteri. 

If cestrogen is given to immatme animals the sexual organs will 
grow to full maturity before that of the somatic growth, and in 
senile animals a similar charge is observed. 

After the denudation at the time of menstruation, oestrogen 
stimulates endometrial growth and proliferation of the cells. 
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High doses of stilboestrol administered to animals are toxic and 
even fatal, some animals being more susceptible than others. 
Compared wth the amount of the various doses lethal to animab 
the average human dose, up to 5 mgm. n day is -well witliin the 
bounds of safety. Pathological changes under continued dose of 
0*1 mgm. three times a week in rats are chiefly a fall in htcmoglobin, 
and red cell count, and parenchymatous degeneration in liver and 
kidneys. 

The CEStrogens — as has been stated above — are excitants of 
uterine activity. This is manifest in the sensitising effect -which 
they have upon uterine muscle in the presence of posterior pituitary 
extract (pitocin). A subminimal dose of pitocin can be made to 
produce a strong contraction of the uterine muscle of the guinea- 
pig, provided oestrogen is previously added to the fluid medium 
in which the muscle is suspended. Large doses of oestrogen 
will produce abortion or resorption of the foetus of rodents if 
given in early pregnancy, but no amount of it will cause abortion 
in women. Further, when given towards the end of pregnancy, 
or even on the verge of labour, it does not seem capable of 
inducing labour. In women it is not easy to demonstrate that 
oestrogen will render the uterus more sensitive to the action of 
pitocin immediately before labour, but there is some evidence that 
administration of oestrogen followed by pitocin has an influence on 
the stimulation of uterine contractions during early labour. 

In addition to the more specific effects of these hormones 
which can be demonstrated by exact experiment, there is clinical 
evidence that they have a generally stimulating effect on metabolic 
activity. Some cases of post-menopausal granulosa cell tumours 
describe a sense of well-being which is manifest by the increased 
activity and buoyancy of the patient, changes which are certain 
to disappear after the removal of the tumour. 

Functions of Progesterone 

The essential activity of this substance is to convert the endo- 
metrium from its phase of oestral proliferation into the secretory 
phase in preparation for the embedding of the fertilised ojoirn. 
The endometrium becomes thicker and more vascular. The glands 
secrete mucin, become more tortuous, and contain tufts of cells, 
having a clear basal zone in which is deposited glycogen. The 
«!rU.s. ase. ami ctawded tn^etber., tha 

appearance of decidua. 

So long as the corpus luteum remains in control, the mucosa of 
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,tlie uterus remains intact, but, in women, it breaks down into 
a menstrual discharge about thirty-six hours after the gland 
is removed from the ovary. These changes in the endometrium, 
characteristic of the effect of luteal acthity, can only be induced 
if the endometrium has been under the previous influence of the 
oestrus-producing hormones. It appears that true menstruation, 
therefore, is the result of bi-phasic endometrial changes which 
. have been induced, in turn, by the influence of oestrogen 
stimulation, followed by that of the corpus luteum. Clinical 
evidence of this fact was demonstrated by the work of Kaufmann, 
who showed that true menstruation could only be induced in 
senile women if the period of ossirogen injections w’as followed ’by 
a period of injections of 'progesterone. It is true that uterine 
.bleeding will follow a week or so after giving large doses of 
oestrogen without the succeeding administration of progesterone — 
the so-called “ cestrone-withdrawal ” haemorrhage — ^but micro- 
scopy of the blood discharge does not reveal the particles of 
endometrium in the secretory phase — ^the shedding of which is 
the only evidence of true menstruation. 

Progesterone exerts an inhibitory action on uterine contractilitj^ 
in contradistinction to the action of oestrogen. After the fer- 
tilisation of the ovum the corpus luteum grows and presumablj’’ 
increases its inhibitor}’^ action. It also stimxilates the growi;h 
of the uterus. But after the middle of pregnancy the gland leems 
to atrophy, and during the latter months it is composed of 
degenerate vacuolate cells. It w'as once bcUeved that the onset 
of labour was probably due to the withdi'aw'al of the inhibitory 
action of progesterone consequent upon degeneration of the corpus 
luteum at the end of pregnancy, thus leaving the w'ay open for 
the excitant and sensitising effect of oestrone. But in view of 
later facts, this simple explanation is insufficient, and W’e must 
yet'search for the cause of the onset of labour. 

But not all apparent menstruation is true menstruation, inas- 
much as it follows the degeneration of a corpus luteum arising 
' from an ovulating follicle. “ Menstruation ” can occur regularly 
without preceding ovulation — so-called anovular menstruation — 
and therefore in the absence of a corpus luteum. This form of 
bleeding is probably an “ oestrone-wthdrawal ” haemorrhage. It 
can be prevented by giving progesterone, but, again, bleeding 
will occur — ^probably true menstruation — about four days after 
the cessation of the injections of progesterone. 

The understanding of the menstrual cycle is further complicated 
- 0—2 
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by the fact that, though progesterone is produced from the 
moment of ovulation, the formation of cestradiol is continued In 
increased amount up to the beginning of menstruation, when it 
falls abruptly. 

Menstruation, therefore, may be the result of failure of pro- 
duction of progesterone by reason of necrosis of the corpus luteum, 
or when the level of the blood oestradiol falls below a certain 
threshold value. 

It is postponed fay administration of oestrogen, but only when it 
is given before the date of ovulation. This appears to be 
explained by its action on the anterior pituitary body, whereby 
thi ovulation-stimulating gonadotropic hormone of the latter is 
inhibited. But large doses of progesterone, when given to normal 
women during the pre-menstrual period do not delay the onset 
of menstruation, and even when the corpus luteum is removed 
(during laparotomy) from normal women at this time, the 
administration of progesterone, even in laige doses, does not hold 
off the premature menstruation, precipitated by the operation. 
It may delay it for a brief or variable time, but it is not possible 
to delay the onset until the time of the next normal menstruation. 

In animal experiments it is possible by the administration of 
progesterone to maintain the passive condition of the uterus at 
the end of pregnancy and so delay the onset of labour There is 
evidence that premature expulsion of the human o\'um can 
similarly be prevented in certain cases, but labour cannot be 
delayed in women at term. 

It has been noted that complete absence of pregnandiol in the 
urine during early pregnancy indicates an impending abortion, 
but at the same time abortion may occur if its excretion is normal. 
Normally the amount of pregnandiol in the urine is increased 
during pregnancy. This fact may be used as a means of diagnosis 
of pregnancy if the test is applied during a period of amenorrheea. 

The amount of pregnandiol in the urine is also depressed in 
cases of toxjcmia and nephritis. 

Functions of the Gonadotropic Hormones 

As far as we can see at present, the functions of these hormones 
in woman are as follows ; — 

The follicle-stimulating hormone (prolan A) begins to operate 
at or about the tame of menstruation. Under its influence a 
Graaflan follicle is matured, but the formation of the ovum 
within the follicle is not within the function of prolan A. With 
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tile; majtoatdon ^of, 'the foriried oestrogen in ,inereasui«j>"' 

ainoUnt' until /th6 period of.’ riip to the follicle. ' It.maj'-.be 

that .thejprbdess- of rupture is also controlled by yet a further ' ' 
pituit^iy hormohe. iifter rupture of the follicle, the pituitar}?^- 
ceases to secrete prolan A and turns over to the production of the ' ’ 
liiteinisihg , hormone (prolan, B). The effect of this substance is . 
to stiniulate the growth of the corpus luteum, but it may be that, 
the secretion of progesterone is maintained by a “ leuteotropic ” 
hormone named by Astwood “ luteotropin.” If the o%uim is not 
fertilised the corpus luteum degenerates, again by influence of 
declining;^ secretion of prolan B, on or about the twenty-sixth 
day , of the cycle. '< 

. . That there must be more than the two prolan hormones 
controlling ovarian function is shown by experiments on rats and 
sheep.;- .The persistent corpora lutea of hypophysectomised rats 
do hot. secrete progesterone, as shorai by the absence of endo- 
mefriotropic changes, and cannot be made to secrete the 
injection- of eitlier the follicle-stimulating or luteinising hormones. 
Butdf the rats are injected with the pituitary fraction — ^luteo- 
tropin-~secretion of progesterone follows. Astwood states 
thatluteotropin is closely related to the lactogenic and adrenotropic 
hormones,’ 

.The pVary also reacts on the pituitary activities. After 
Ovulation and with the formation of the corpus luteum the further 
secretion of the luteinising hormone is inhibited bj' tlie action of 
pfpgesterphe; and oestrogen, produced in the follicles during the , 
ripening, stage, gradually inhibits the secretion of further follicler. 
stimulating horfnones, and stimulates the production of luteotropin. , > ' 
f" Such, -ih brief, is the story of the iiituitary and ovarian cycles.- 
It: is/certain that the details vary in different animals, and , .it t 
would be wrong to assume that the mechanism of the human; ^ 
rnmstruar, cycle has been finally described, inasmuch as many . ; , 
of the observations on animals have been cflrectly applied to human 
physioid^.;; But gradually the riddle of the cestrai or menstrual * '■ 
cycle is Being solved despite the exaggerated importance attributed 
to . the-. results, of- experiments, on animals as contributions fo -A. 
knowledge ’of. human physiology. . 


'Ip '\rXp':P'}StaDdaxdisation and- Dosage a, 

• CEstro^ens.f :Much ;. confusion has been caused . b^ , different 
standmds of unitage,' But now .it .is agreed that .l ititernatioiiai umt. 
bf .oestrdne sliould-be the- equivalent of ^ crystalline 



262 


THE SEX HORMONES 


oestrone. The benzoate unit is mgm. of crystalline 

oestradiol benzoate. 

These hormones can begiven by injection, by the mouth, through 
the skin or through the vulval and vaginal mucous membrane. The 
absorption capacities of these different routes vary. For example, 
Zondek states that absorption through the skin in the form of an 
ointment requires seven times as much oestrone to produce oestrus 
in mice as when given percutaneously, but if it is given dissolved 
in benzol, ether or 90% alcohol, it is rapidly absorbed, and is as 
effective as the same amount given under the skin. Delay of 
absorption, allowing a “ spread-over ” of the effect of the hormone, 
is obtained by injecting an oily solution, or by subcutaneous 
implantation of crystalline oestrone. 

(Estrone assay of the urine gives variable results and cannot be 
depended upon to gii'e a reliable idea of the use or rejection of 
oestradiol in the body. Thus, when oestradiol was given to ovariec- 
tomised women, the urine assay showed only fl% to 12% of it 
excreted in the urine during the next two days. In any case, to 
form an idea of urinary oestrone excretion, in the presence of 
abnormality, it w'ould be necessary to estimate the excretion 
every day for a month, which is manifestly impossible in clinical 
work. 

Progesterone. This hormone is standardised by the amount 
required to produce a certain degree of endometrial proliferation 
in the rabbit after a previous treatment by oestrogen. This 
amount is stated to be 1 rabbit unit (1 mgm. is equivalent to 
about one rabbit unit), and is \ an international unit A clinical 
difficulty in obtaining results by administration of progesterone is 
the relatively small dose when applied to women. Further 
chemical researches may make it possible to cheapen the product 
and enable larger doses to be given. The dosage is usually 
described in milligrammes instead of units. 

Gonadotropic Hormones. As we have stated, the fraction which 
is mainly luteinising m action is obtained from the urine of 
pregnant animals, while the follicle-stimulating factor is obtained 
from the serum of pregnant mares. Though these are not the 
actual substances identical wth the hormones secreted by the 
anterior pituitary body, yet there is evidence that they ha^'e 
a greater physiological activity. For example, the anterior- 
pituitary-like substance in the urine produces a greater growth 
and distension of the rabbit’s uterus than the hormone obtained 
from the glfftid. 
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The urinary hormone is standardised hy the production of 
haemorrhagic points in the ovaries of the rats, and is sold in 
doses of from 30 to 500 units. The serum gonadotropic hormone 
is sold in doses of 100 units. 

Therapeutic Applications 

Our knowledge of the chemistry and physiology of the sex 
hormones has far outstripped our capacity to apply it in clinical 
medicine. There have been many disappointments in the results 
of clinical treatment because the physiological processes observed 
in animals are not necessarily those which obtain in women. 
Not only are there many fundamental physiological differences, 
but the doses of the hormones available have been described and 
administered in terms of small animals, though this dilRcuIty 
has been recently overcome in the case of some of the hormones. 
But perhaps the chief cause of disappointment has been the 
indiscriminate administration of hormones in totally unsuitable 
cases. This has arisen partly from the difficulty and complexity 
of the whole subject of endocrinology, and partly because of the 
extravagant claims of therapeutic success made by some of the 
manufacturing firms. And here perhaps we might be allowed to 
urge that the manufacturing firms would contribute much to the 
future success of sex hormone therapj’- if they could agree among 
themselves to adopt uniform chemical names for identical chemical 
products, which are at present sold under many different trade 
names. The confusion of nomenclature, caused by the drug 
manufactxnrers, greatly increases the difficulty of hormone 
therapy. 

In this section we propose to indicate only those conditions 
for which the success of hormone treatment has become established 
by real clinical observation. There are many other conditions 
for which success is claimed in some quarters, but for which the 
treatment has been uncontrolled and imperfectly observed. 

Hitherto, because of the advance of chemical knowledge, 
oestrone or its derivatives has been cliiefly employed in clinical 
work, but as the gonadotropic hormones become more easily 
available, and in more adequate dosage, it is probable that they 
will largely displace the use of cestrone, which is often used at 
present for wrong indications. 

Collip draws attention to an important neiv principle in 
endocrine physiology which may have influence in thei-apeutics. 
* He states ,thai there is evidence of the production of anii- 
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hormones. It has been known that prolonged treatincnt of 
animals with some hormones excites a resistance to the action of 
the hormone. This has been showh to be true of the gonadotropic, 
thyrotropic and gro'trth hormones. The mechanism may be that 
of an immunity factor or liberation of an already existent specific 
anti-hormone. The therapeutic importance of these facts is that 
the principle may be applicable to other than pituitary hormones, 
such as cestrogens, and that after a point further treatment may 
be useless in so far as the production of the anti-hormone has been 
stimulated. 

It was hoped that estimation of hormone excretion in the urine 
would serve as a guide to the particular hormone which is deficient 
in the circulating blood, but now we know that the amount 
excreted bears little relation to the amount in the body. Further, 
they are excreted in different chemical form &om that in which 
they are secreted by the glands. For example, the ovary secretes 
oEStradiol but the substances appearing in the urine and placenta 
are cestrone and ccstriol, which are only about one-fifth as potent 
as the parent substance. If cestrogens are injected into 
oSphorectomised women, less than 15% can be recovered from 
the urine. Progesterone is converted into pregnandiol and is 
excreted in the urine os such but less than half of the amount of 
progesterone administered can be recovered as pregnandiol. 
Callow states that the androgenic hormones are destroyed to such 
a degree as to render urinary estimations valueless. Similarly, 
the pituitarj' substances are excreted in so small amount after 
injection that no useful deductions can be made from urinary 
assay. 


Indications for the Use of the CEstrogens 
There are four main groups of clinical conditions for which 
these hormones are of proved value. 

Injlamnuitory states of the vagina afler ike menopause or before 
puberty {oulvo-vaginiUs of children). So-called senile vaginitis 
is caused by a pyogenic organism. The protective influence 
of lactic acid produced by Doderlein’s bacillus lias been lost. This 
is, in its turn, probably due to the almost complete absence of 
glycogen in the superficial squames of the vaginal epithelium. 
A further predisposition to pyogenic infection is the thinness of 
the vaginal epithelium. One of the effects of circulating oestrogen 
before the menopause is to maintain a high cellular content of 
glycogen, and when, after the menopause, this influence is with* 

I 



dra^j .tlie y loses its resistance. '. The .administratibn of . 
estrone or stilboesirol to these, patients without aiiy local treatm^t ' 
usually cures wnthin . two or three weeks. An exception is the., ;', 
trichomonas .. infection , which can cause vaginitis at any -.time 
of Ihe, ! . irrespective ' of the presence of Dodeflein’s bacnius.;, ! 
®strone .has no effect on clearing this form of vaginitis, either 
■before- or after the menopause. Senile vaginitis is a distressing 
.condition, for which all ordinary treatment such as douches and • 
applications of silver nitrate are disappointing, but it quickly' ' 
^^elds to oestrone or stilboestrol. 

! A "technique, suggested is to give 100,000 units of osstrone in 
ismaUsdoses during one week, or 3 ihgm. of stilboestrol each day for 
i^ten .^ays. / CEstrone is more efficacious when given in repeated 
.small doses than in one or two large doses. 

; j.Paindn the vulva due to a chronic inflammation or abnormally 
,thih epithelium and kraurosis are also well treated by cestrone. 
,~.;.Vulvo-vaginitis of yoimg children can usefully be treated by 
‘Oestrogen. It may be given as stilboestrol 1 mgm. each day or by 
small Vvaginal pessaries containing 5,000 units of oestrone on 
alternate days for a week. The exact duration of treatment must 
-be f adjusted ,to the resistance of the infection, and may be 
.combined, if necessary, with daily instillations of 10% protargol. 

' A further use of tliis hormone is as a prophylactic given diming , 
the two weeks before an operation for prolapse in elderly women. 

■In’ these, patients the vagina is thin, congested and often mildly 
;,infeeted; ; The alteration of the mucosa during the preoperative 
-fpftnight .is extraordinary and contributes to sounder healing of , 
the.tissues; - 

’ ' Suppression oflaciaiion is quickly and completely produced by 

■ the.pestrogens. Should it be necessary to prevent lactation for 
stili birth or other reason, stilbcestrol in doses of 3 to 5 mgm. 
Continued for five to six days after delivery will effectively prevehb. l'.. 
..lactation; -The breasts suffer little swelling or discomfort and there .-fi; 
-is;''np :need to bind them tightly, give strong saline purges pf .'’;", 

restrict intake of fluid. It is well, however, to abstain from ■ali;..*; ! 
; animal protein during the first w'eek. . v'\_ 

.. 'After, lactation has been established, a quicker res\flt niay,.bc "-ij 
i;obtaihed; by . injection of an mstrogen in one of. its;conimercial':; 

■ preparations, up to a dose pf 50,000 units or alternate;^days;.,fdr..i '.;:; 
three doses. If there i^ any sign.of recrudescence of lactation after.,' 
the injections have -ceased, it is enpugh- tq, cpnfthue by giving it; 
;;ifilboestrprb^ji mouth fpr.a'few days. *, Suppresdpn 6f-lactatidn‘by ’ % 
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the oestrogens is an advance on the old treatment by purging and 
restriction of food and fluid. 

Mtnopausal symptoms are often greatly relieved by continued 
small doses of oestrogen. It may be given by mouth as .stilbcestrol 
or in a dose of 1,000 units of cestronc two or three times a week. 
The results ate not uniform. Sometimes the flushes are controlled, 
and the nervous symptoms are also greatly improved, but in 
others there may be little effect. In our experience frequent 
small doses are of much greater benefit than an occasional large 
dose. (Estrone is perhaps more useful in improving the condition 
which follows bilateral oophorectomy, but here again the results 
are not always uniformly good, 

Atnenorrlicea. Endocrine products seem to be useles in primary 
omenorrhoea, but if the patient has developed amcnorrhoea after 
having menstruated regularly, it is usual for menstruation to 
reappear if the true ovarian phy'siological sequence of ocstradiol 
and progesterone is observed in treatment. The method is to 
give tiYO large doses — say 50,000 units durmg the first week of 
treatment. During the follmving week nothing is given, after 
•wliich, progesterone — 2 rabbit units — is given three or four times 
during the next week. A further week of rest is followed again 
by repetition of injections of cestrone. 

Secondary amenorrheea springs from several causes, and it is 
necessary to select carefully the cases for ovarian therapy. It is 
stated (MacGregor) that 00% of all secondary cases follow some 
emotional disturbance, for which any therapy seems to be useless. 
In all cases menstruation sooner or later reappears spontaneously. 
In others the uterus is found to be much smaller than normal, and 
premature atrophy has taken place. (Estrogen and progesterone 
may succeed in a fr w of these patients, but as soon as treatment is 
discontinued, menstruation fails to appear. It is possible that 
adequate doses of the gonadotropic hormones might succeed, 
especially the luteimsing hormone, given alternately with 
oestrogen. 

Those cases of amenorrhoea associated with anorexia nervosa 
should be treated on general medical and psychological lines. 

Wliere amenorrhoea is a symptom of hypothjToidism of 
which the most obvious change is obesity, good results are quickly 
obtained by adequate doses of thyroid extract, (Estrogen and 
progesterone have proved of little value in the treatment of 
sterility. Where the pubescent uterus exists with other signs of 
structural hypoplasia, together with oligomenorrhoea and dys- 
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menorrhosa, it is tempting to employ mstrogen and progesterone. 
But results are disappointing. This t 3 'pe of case is probably due 
to defective ovulation, over wliich the end products of ovarian 
activit)’^ can have little or no influence. It is possible, however, 
that further trial of the serum gonadotropic (foliiculising) hormone 
win prove successful. 

Induction of Labour, A simple and reliable medicinal method 
of inducing labour would be a considerable advance on any 
surgical method. It is well known that so-called “ medical 
induction is um’cliable for inducing labour, and comparatively 
useless for inducing premature labour. Posterior pituitary 
extract may produce a short series of contractions a few minutes 
after injection but they quickly disappear and labour is not 
^induced. Some years ago Bourne and Burn demonstrated the 
synergistic effect of mstrogen and pitocin. After a small dose of 
CEslrogen. the uterine muscle becomes sensitised to the effect of 
pitocin and hence much more responsive to its stimulus. On the 
findings of experiment, cestrogen should render “ medical induc- 
tion ” much more reliable. Clinical experience is not j'et in s 
complete accord with experiment, but it is true that as the time 
of labour approaches, there wall be a greater chance of induction 
by pituitary and castor oil being successful if preceded by an 
intra-muscular dose of 50,000 units of cestrogen. Earher in 
pregnancj’’ contractions can often be started by tins technique, 
but they quicldy cease and do not pass on to labour or abortion. 
Even during the last three iveeks of pregnancy induction bj’ 
500,000 imits of cestrone (as menformon) and pitocin has failed to 
provoke a contraction. 

In addition to the foregoing conditions, oestrogen has been 
recommended for an immense number of others, for •which sub- 
jective relief can often be claimed. But such cases are difficult 
to control and evaluate exactly. 

Indications for the Use of Progesterone 

The normal function of this substance is to maintain the 
secretory phase of the endometrium. Until recently it has been 
difficult to obtain this hormone in sufficient dosage for clinical 
work, and its place was taken bj’‘ using the urinary luteinising 
gonadotropic hormone, under the impression that it wmuld cause ^ 
luteimsation of the human ovary. No evidence has been brought 
forward that luteinisation occurs in the human subject, but, never- 
theless, it has produced undoubted clinical results when it has been 
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used -with discrimination. The synthetic product (progesterone) 
has greatly cheapened the original cost of treatment by corpus 
luteum. 

Habitual or Repeated Abortion. Either progesterone or urine 
gonadotropic hormone (probably the latter is more valuable) 
have a remarkable effect in preventing abortion in •women •who 
have previously had a series of abortions for which no cause 
was Imo^vn. The method of treatment is to give 100 units of 
gonadotropic hormone two or three times a week from the sixth 
week of pregnancy until the twenty-fourth week. 

If progesterone is used, the dose should be 8 mgms. a 
•week. For threatened abortion larger doses of Antuitrin-S or 
other proprietary preparation of prolan B may be given immedi- 
ately, and in some cases the pregnancy may be saved. But as 
this favourable result often follows simple medical measures, it is 
difficult to appraise the value of this hormone therapy. 

Uterine hamorrhages — due to maintenance of the cestral 
endometrium — are sometimes successfully treated by progesterone 
• or urine gonadotropic hormone. Such cases are those described 
as metropathia hsemoirhagica, m which the ovarian follicles fail 
to rupture and produce the corpus luteum. If the abdomen is 
opened during the period of hsemorrhage, corpora lutea cannot be 
found in the ovaries. Administration of urine gonadotropic 
hormone in large doses — say 500 units — is occasionally followed 
by arrest of bleeding. Similarly, some of the bsemorrbages of 
puberty and the menopause may he associated with unruptured 
follicles and absence of corpora lutea. . These patients may also 
be treated on similar Imes, 

Pre~edampiic Toxtsmia. There have been varying reports on 
the value of progesterone in the treatment of toxaemia. Hobson 
and Paterson, after some experiments on rabbits, treated tw’elve 
cases of acute toxaemia by 5 mgm, of progesterone a day. After 
three or four days* treatment all recovered, none bad fits, and all 
cases showed gradual reduction of albuminuria and blood pressure. 

On the other hand, James Young and many others consider 
progesterone useless in the treatment of acute toxsemia. 

Spasmodic Dysmenerrhaea. If it is true that this form of 
menstrual pain is due to excessive or spastic contraction of the 
uterus, it is reasonable to expect that the inhibiting (luteinising) 
gonadotropic hormone would release the uterus from its spasm 
and so stop the pain. There are certain cases of this form of 
dyamenorrheea that are undoubtedly relieved by giving 200 units 
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of antuitrin-S before and during the first day of menstruation. 
But it is necessary carefully to select the patients.. The best 
results are obtained in those in whom the pain is severe for a few 
hours on the first day, w'ith a scanty flow while the pain lasts. 
Those who have general pains before and durmg the whole of the 
“ period ” are not likely to be improved. 

TESTOSTERONE 

1 Clinical experience of the use of the male hormone has given 
evidence of its value in the treatment of excessive menstrua- 
tion ' and certain symptoms of the menopause (Abarbanel, 
Silberman and others). Abarbanel claims that testosterone 
causes a contraction of the myometrium whereby the arterial 
blood supply to the endometrium is reduced. He reports on a series 
of 30 cases between fifteen and forty-five years, showing various 
'conditions of the endometrium. He used an initial dose of 10 to 
25 mgm. of testosterone propionate intramuscularly, and this was 
repeated at intervals of two to fotu days. Relief of bleeding was 
obvious between one and four days. His instructions for prophy- 
lactic treatment are as follows ; “ If a secretory phase is found* 
pre-menstrually, from 10 to SO mgm, given in divided subcutanecnis 
doses in the seven to ten days before the period will usually be 
suificient to control the tendency to excessive flow. If hyperplasia 
exists, from 50 to 100 mgm. given in divided siibcutancom doses in 
the two or three "Weeks before the expected period will usually 
suffice. <1 

Other methods of administration are by 10 mgm. tablets by 
mouth Combined with bile salts, or the subcutaneous implantation 
of pellets of testosterone of 2.5 mgm. Abarbanel reports that in 
“over 200 women treated by testosterone no case of masculinisation 
v%vas noted. 

Menopausal symptoms of flushes, sweats, paresthesia and loss 
of vigour have also been treated with success by testosterone in 
doses of 5 mgm. given two or three times a week according to 
Severity, or by implantation of pellets of 25 mgm. It is probable 
' that other gynaecological conditions will find relief by treatment 
with testosterone, but for the present, care must be observed in its 
' administration either by too large or too prolonged dosage The 
danger is the production of masculinisation, which has been 
observed by some gynaecologists. The urinary assay of the 
androgens is of value in diagnosis of adrenal tumours. Normally, 
the amount of androgen excreted in the urine is about 10 units a 
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day, but in the presence of adrenal tumours it may extend to 
100 or 800 units a day. 

Serum Gonadotropic Hormone 

The luteinising hormone has been described in an earlier section 
(p. 201). The serum hormone (folliculising) has not yet had 
aufficient clinical trial, but, in view of its stimulation of follicle- 
production, it may possibly prove of value in cases of sterility 
due to defective ovulation, and in^cases where oestradiol produc- 
tion by the ovary is also deficient. The folliculising hormone 
is obtained from the serum of tlie pregnant mare at the fourth 
month of pregnancy, and the treatment should be by doses of 
100 units twice weekly during the days from the first daj' to the 
twelfth day of the cycle. 

DANGERS OF HORMONE THERAPY 

The sex hormones, in common with others already known, are 
not without danger if used indiscriminately. The association of 
jthe cestrogens with carcinogenic substances extracted from coal 
tar and the carcinomatous susceptibility of certain strains of mice 
when treated by oestrogen are examples of possible danger which 
might follow prolonged clinical administration of oestrogen to 
women, especially if for some reason, either local or familial, a 
carcinomatous diathesis is present. Geramell and Jeffcoate have 
reported three cases of carcinoma of the cervix which followed 
comparatively small doses of oestrogen within a year. We know 
that the cestrogens cause hyperplasia of the endometrium, 
squamous metaplasia of a tissue which is normally columnar, 
and hypertrophy of the squamosa of the cervix. It is true that 
none of these conditions is malignant and may disappear after the 
administration of oestrogen is stopped. But these processes arc 
those of growth and if they occur in a subject possessing other 
factors, e.g., familial tendency or clironic irritation, concerned in the 
formation of carcinoma, oestrogen may be a dangerous substance. 

Korenchersky and Hall have recently examined the effect of 
prolonged dosage of oestrogen and progesterone on rats. The 
results are in line with those of clinical work. An interesting 
detail is that the squamous^ metaplasia easily develops into 
leucoplakia which sve know to be a pre-cancerous condition. 
That other factors are involved beside the influence of oestrogen 
is shown by the great variability in response of different rats 
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. '- A under the same doses of oestrogen. Some animals proved to be 
'•'■ ^'strongly resista showed no pathological change, 

t ' '■ / The 'h)^er^^ effects caused by the cestrogens are also 
i'V.i produced by testosterone but with continued administration they 
. -^disappear, finally the uterus and ovaries undargo atrophy. 
.-The," general result of observations both on animals and man is 
/ that; the cestrogens are potentially dangerous, for example, when 
"■ giveh for leucoplakia of the vulva and similar hypertrophic states 
; . of the endometrium which may appear at the menopause under 
.the .general description of “adenoma.” It may be added that 
cancer in the family” and an old traumatic lesion of the 
y, J.-Cer'^ix ’might provide the conditions in which the trigger action 
■ ; of oestrogen would set off the process of which the end-result is 
' V; carcinoma, ' Korenchersky and HaU also point out that no 
pathological changes follow prolonged administration of pro- 
ge^erbne iii female rats. If the doses are large enough they 
, appear to be protective agamst metaplastic change of epithelium. 

It may be that in patients of tlie menopausal age oestrogens 
.shpmd always be combined with ''progesterone if given for more 
' ' thah; a few doses. The dangers of testosterone will be evident 

^ :after prolonged treatment or large doses. The tendency after 
y,': 'initial- hypertrophy will be to provoke atrophy, which is 
; irremediable, and masculinisation. It is probable that both these 
' P ill-effects could be prevented by simultaneous treatment with 
,, ,1; .■■.progesterone. 

■ A more likely harmful result following prolonged administration 

. ; of oestrogen is inhibition of the production of gonadotropic .^- 
.'/ hcrmpnes by the pituitarj’- body. Cramer and Horning ha've 
' ^ described a condition closely resembling that following hypo- . 

.'physectomy, and Zondek reports the development of a pituitary ‘ . ; 
tumour induced by prolonged administration of cestrogen, leading 
. / to dwarfing and atrophy of the genitalia. : ; 

'_..V -y'.A eommon,.if minor, disturbance is a brisk uterine luemorrhage ; ■' 
a few^ days after Cessation of the doses of oestrogen. It ihnpt,’ j 
f' { likely to be dangerous but may for the time cause alarm,-,. ' 


-endocrines and vitamins. ■. 

• ://; The.felatioh of the endocrines to the metabolism of the 'wte'mms ' • 
v,-'. ',is .yet 'iihlchoAvn, but it is possible that the t-^vo .may be .closely/ , 

i assocmted:.; Cbilip reports , that experiments , on V • 

■ chickens. show a relation between the. specific metabolic factor of, 
i-: pituitary, and ’the metabolism i''-' 
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Writing on pituitary therapeutics, Collip says t “ In view 
of the fact that on the whole clinical experience with gonadotropic 
hormones has been somewhat disappointing, it appears to me 
that many new avenues of treatment xdth new types of pituitary 
extracts (e.g., the specific metabolic hormone) should be explored. 
It is possible that the present method of standardising gonad- 
otropic extracts in terms of rat units may be misleading, and 
that clinical results may be obtained . . . w'ith specially prepared 
extracts which may be without visible effect on the ovaries of the 
normal rat. A cUnical trial of standardised extracts of cortico- 
tropic and specific metabolic principles is now being undertaken 
and the results of these experiments may throw some further 
light on the etiology of ce^in types of menstrual disorder,” 
{Atner. Journ. of Obst, and Gynts., 1940, 39, 187.) 

EFFECT OF HYSTERECTOMY ON THE OVARY 
A point of considerable clinical importance is how far 
hysterectomy is followed by atrophy or modification of function 
of the ovary. It is the custom of some operators to remove the 
ovaries in all cases of hysterectomy irrespective of whether or 
not there are any' morbid changes in the ovaries. Others leave 
them in situ unless cysts, enlargement, oedema or other pathology 
is present. By the first it is claimed that the ovaries in any case 
will atrophy soon after the operation, that the menopausal 
^mptoms will be easier after oophorectomy and that the danger 
of cystic growth will have been averted. The second maintain 
that, despite the removal of the uterus, the ovarian function 
persists for some time, the onset of the menopausal symptoms is 
more gradual and that the knowledge that she still possesses the 
ovaries intact is of real benefit to the patient’s mental comfort. It 
is known that ovarian atrophy follows total hysterectomy within 
two years. The ovary will show before this time, a number of 
small unruptured follicles and no corpora lutea. Animal observa- 
tions indicate that before the atrophy is complete, the follicular 
formation is irregular and cystic and corpora lutea are atypical 
and also cystic. The dependence of the ovary on the presence 
of the uterus suggests that there is an interaction between ovary 
and uterus as we see between ovary and pituitary and many 
other pairs of glands. Mishell and Molytoff {Endocrinology, 
28, 8, 480) show that injection of an extract of endometrium (cow) 
into rabbits after hysterectomy retards the degenerative changes 
in the osTiry. Further work in this direction might enable 
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CHAPTER XIII 
OVARIAN TUMOURS 

By WiLPttED Shaw, M.D. (Cantab.), F.R.C.S.. F.R.C.O.G, * 

Classification of Ovarian Tumours. 

No method of accurate classification of ovarian tumours has 
yet been devised, mainly becaiise some of the rarer growths are 
of an indeterminate nature. Nevertheless, the followmg simple 
scheme groups the majority of the common forms with a fair 
degree of precision. 

Epithelial Tumours 
Innocent 

{«) Cystoma simplex. 

(fi) Cystadenoma papillare. 

(c) Cystadenoma pseudomucinosum. 

JIaugkant 

(а) Primary. 

(б) Secondary. 

(1) Typical. 

(2) Krukenberg tumours. 

Connective Tissue Tumours 
Innocent 

Fibromata. 

Malignant 

Sarcomata. 

Teratoid Tumours 

(o) Dermoid cysts, 

(6) Solid teratomata. 

All the common forms of ovarian tumours are included in this 
system of classification, but there are certain notable omisstons. 
First fimbrial cysts, wliich are regarded by Keith and others as 
being derived from ovarian remains in the outer part of the 
broad ligament, might perhaps be included. Indeed, it is not 
uncommon for papillomata to be found in the wall of fimbrial 
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cysts, and sometimes the cysts contain pseudomucin. Seeondlj'. 
the chocolate cysts of the ovary are not included, but such cysts f 
differ in many ways from neoplasms and should certahily not 
be regarded as having the same pathological significance as, for 
example, pseudomucinous tumours of the ovary. Chorion- 
epithelioma of the ovary can perhaps be regarded as a teratoid 
tumour, but when present in tlie ovary it alnays results from 
pregnancy and should therefore not be grouped in the same 
category as the bulk of the ovarian tumours. TheTare tumours, 
such as the granulosa cell tumour, seminoma, arrhenoblastoma, 
struma ovarii, to which a good deal of attention has been paid in 
the last few years, cannot be groujjed satisfactorily, but it should 
be remembered that such tumours are met with infrequently 
and are not of much clinical importance. 

The incidence of tumours of the ovary is shown by the 
following results which were obtained from a study of 300 
cases : — 



Ca^es. 

Pcicentogo. 

Eipithelial Tumours 

IXNOCENt 

(d) Cystoma simplex 

15 

5*0 

(&) Cystadenoma papillate . . i 

26 

8-67 

(c) C 5 'stadenoma pseudomucinosum i 

91 

30-3 

lilAitGXAXT 

77 

2.5-67 

Connective Tissue Tumours 

IXNOCENT 

Fibromata ..... 

10 

3-3 

JLuliganicx 



Sarcoma ..... 

4 

: 1-3 

Tehatoio Tujiours 

23 

7-67 

Fiscbrial' Cysts .... 

16 

5-3 

Chocotatc Cysts .... 

38 

12-67 


The incidence of the rarer tumours is approximately of the 
same order as the fibromata and were grouped as njalignaut 
epithelial tumours in the above classification. 

The characters of the indhndual tumours are well known, but 
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it may perhaps he of service to emphasise the important features 
of each group, 

EPITHELIAL TUMOURS 

Cystoma Simplex. This tumour is relatively rare and consists 
of n unilocular cyst lined by a single layer of ciliated epithelium. 
To the naked eye it may be mistaken for a distended Graafian 
follicle, but the characteristic epithelium in the wall enables the 
nature of the cystoma to be established without difficulty. The 
tumour is usually about 4 in. in diameter, but it does not neces- 
sarily replace the whole of the ovary, so that on occasion a cystoma 
can be resected and normal ovarian tissue left behind. The 
tumours have no particular age incidence and are bilateral in 
only about 6*0% of cases. Tliey show a tendency to burrow 
between the layers of the broad ligament, when tlieir removal 
may be technically difficult. 

It is well kno^vn that pseudocystomata are sometimes found 
in the pelvis after patients have suffered from severe attacks of 
pelvic peritonitis, following acute appendicitis. In these 
cases the wall of the pseudocystoma may consist of membranous 
adhesions, in part of the omentum, intestines and the ovary 
itself. Nevertheless, it is often possible at operation to dissect 
away remnants of the wall of the pseudocystoma, and histological 
examination shoivs the wall to have a structure similar to that 
of the typical cystoma simplex. 

Cystadenoma Serosum Papillare. This tumour is undoubtedly 
related to the cystoma simplex, for its epithelium is ciliated and 
the contained fluid is similar to that found in serous cystomata. 
Tlic essential feature of the tumour is the presence of papillomata 
in the cyst wall. The papillomata may take the form of flat, 
warty projections into the cavity, when histological examination 
shows them to be covered by inactive epithelium. This type of 
tumour is referred to as the stationary papillomatous form. 
In the second type, the papillomata are proliferating and may 
form villous projections into the cavity of tfo cyst. On 
occasion, richly arborescent projections are scattered, not only 
on the inner surface, but over the peritoneal surface of the 
tumour as well. Rarely, the papillomata are disseminated over 
the peritoneum and lead to the development of ascites. The 
proliferating forms of papillomata are covered with high, columnar 
epitlielium which is ciliated and goblet cells are found intermingled 
with the columnar epithelium, In spite of the extreme pro- 


liferatibn. of ' tlie papUIomata,, there* is reason to believe, that tlie 
tumours, become , maligant onty %'’ery rarefy. Recent .work goes 
to:'pfQve that an ovarian tumour is either innocent of' malignant , 
at the beginning of its development. Malignant degenerhtionjn , ; 
any tj^e of ovarian cyst should be regarded as an infrequent 
cqmplicatibn. - . 

, :Ch'nfcaZfy, papillomatous cystadenornata of the serous type have 
nb pafticulaf age incidence, but they show a well-marked tendency 
to be bilateral, bilateral tumours being found in about one-third 
of 'basest 

■ A' rare type of tumour is recorded in which the surface papil- 
lomata become cedematous and vesicular and in which secondary, 
vesicles are scattered over the omentum and peritoneum. 

. >;The explanation of the development of surface papillomata is 
vfyy difficult, because there is often no evidence of rupture of 
the. cyst. wall. It has therefore been suggested that the surface 
.epithehumpf the ovary may imdergo metaplasia to form surface 
papillomata. This explanation obtains some support from the 
_sefosal;theory of the development of pelvic endometriosis. 
,‘>-:',Cystadenoma Pseudomudnbsum. This tumour is the commonest 
pfythe’ ovarian neoplasms and is, of course, the familiar multi- 
fycuiar qyarian cyst containing pseudomucin. Mammoth tumours 
have been described weighing more than 200 lbs. The tumours 
.are symptomless in the average case and the patient’s attention 
is &st directed to the abdominal enlargement. They arise most ; 
frequently between the ages of thirty and sixty, the incidence, in . 
.'each of the three decades being approximately equal. They are, .. 
Iibilatefal in; only about 6% of cases, arising from the two ovaries in • • 
equal proportion. In spite of the enormous size the tumours may . V.' 
attain, they dp not affect the menstrual functions. On the other . 
.’hand, '.they-sppietimes cause po.sf-menopausal bleeding. - . .. 

.:ilAlorMd\ Anatomy and EistoTogy. The epithelium- lining the: .TA 
doculi . consists , in the main of high, columnar epithelium with a 
(Cubical nucleus , situated near the base of the ceU, but aiipther 
type of ceU, ovoid ..in shape, with granular protdpiasm, ,is found ;. ''": 
scattered amongst the high columnar cells. These cells are nbt,;. ;''- 
found ydth all fymoins, being present in only about 50% of cases.'*." 

epithefium is never .ciliated, and . in this .way the' tumour ; 
differt.' fWdamentally from the, .cystoma ,'smiplex . and :ytiiie>V’;;. 
cystadehoraa papillare; ,if the tumour is young, the loculi -are A-.' •, 
^.sraall;' but'Awith- old-stknding ;tuihours the' septa ;betwieen.;.the, ; A’,, 
-loculi 'bfyak doivh;sp that’ the end result is the, formation of large 
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loculi, although there is invariably a small part of the tumour 
which consists of small loculi and which represents the actively 
growing part of the tumour. The loculi communicate eventually 
because tlie septum between adjacent loculi breaks do^vn. Two 
methods can be distinguished. The more frequent is for the 
tissues of the septum to degenerate through impoverished blood 
supply. In the second method, the epithelial cells proliferate 
more actively than the connective tissues of the septum, and the 
epithelial cell layers give way under the pressure of the pseudo- 
mucin secretion contained in the loculi. 

Pseudomucinous tumours sometimes burrow extraperitoneally, 
first between the layers of the broad ligament and finally they 
extend to the permephric region. The ureter is usually displaced 
laterally and is found on the outer side of the tumour. In most 
cases it is necessary to remove the uterus as well as the tumour 
because of the intimate relations of the cyst to the uterine vessels. 

Infection of pseudomucinous tumours is met with as a com- 
plication of gonococcal and puerperal salpingitis. The tumour 
may also be infected as the result of torsion, when adhesions to 
the intestine allow micro-organisms to pass from the bowel to 
the tumour. Rarely the tumour may be infected from such sup- 
purating conditions as appendiritis, diverticulitis and peritonitis. 
At the present day, infection is n relatively rare complication of 
ovarian tumours, far less frequent than in the days before the 
operation of ovariotomy was introduced. If one reads the medical 
literature of the early nineteenth century, one appreciates how 
frequently ovarian tumours became infected. If ovarian tumours 
remain untreated, some time or other they might be infected 
by way of the blood stream. Such cases must be very' rare in 
modarn gynaecology. 

PapOIomatous Forms of Pseudomucinous Cystadenoma. It is 
well established at the present day that there is a type of 
tumour which is mtermediate in form between the papillary 
serous cystadenoma and the pseudomucinous cystadenoma. The 
tumours are not uncommon and are of great theoretical interest, 
for their structure suggests that pseudomucinous, tumours and 
serous cystadenomata have a common origin. Tliese tumours 
contain actively growing papillomata and are seen most frequently 
in Viomen of post-menopausal age. They arc multilocular and 
the lining cells are high columnar in type. There is another 
type of tumour which is rather similar pathologically, although it 
arises in younger ivomen, when the tumour consists of a series of 
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spherical loculi each about 1 in. in diameter, containing papil- 
lomata, while the connective tissue stroma is infiltrated with 
pseudolutein cells. 

* Rupture of Pseudomucinous Tumours. Rupture by direct 
violence is a rare complication and depends upon either violent 
trauma to the abdomen, or pressure by the foetal head in child- 
birth, when the tumour lies in Douglas’s pouch in advance of the 
presenting part. The majority of cases result from spontaneous 
rupture, which depends upon the epithelial elements of the 
tumour outstripping the connective tissues in their rate of gro’ivth. 
In such cases, there may be no clinical signs of anj' kind. Rupture 
of malignant tumours depends, of course, upon infiltration and 
erosion of the cyst wall by the malignant cells. 

Pseudomyxoma of the Peritoneum. It does not follow that 
pseudomyrxoraa of the peritoneum invariablj'' follows spontaneous 
rupture of an innocent pseudomucinous tumour. In the condition 
pseudomj^oma of the peritoneum other factors are at work. 
For example, there is often an association ndth a mucocele of the 
appendix, or with a carcinoma of the large intestine. Admirable 
reviews of the literature are foimd in the articles of Wilson (2) 
and Krivsky (3). In pseudomyxoma of the peritoneum the 
omentum is studded with small tubercles of actfrely growing, 
high columnar epithelium, which secrete pseudomucin into the 
peritoneal cavity. Incidentally the condition is three times as 
common in men as in women. 

The condition, pseudomyxoma ’of the ovary, is extremely rare, 
but is comparable to pseudomyxoma of the peritoneum, except 
that the pseudomucinous material is restricted to the neighbour- 
hood of the ovary. The ovarian tumour is a papillomatous 
pseudomucinous cystadenoma in which the papillomata are also 
scattered over the peritoneal surface of the tumour. 

Ovarian Carcinomata 

Malignant ovarian tumours comprise approximately one-fourth 
of all neoplastic tumours of the ovary. This means that one 
in foiw of every ovarian tumour operated upon is malignant. 
It is well known that secondary or metastatic carcinomata of the 
ovary are common, the tumours arising particularly from primary 
growths of the stomach, large intestine and rectum, the body of 
the uterus, the breast, the thyroid and the gall-bladder. The 
incidence of these metastatic tumours is particularly high in 
post-mortem material, but with the clinical material seen by 
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gynsecologlsts approximately 20% only are secondary in type. 
Four-fifths of the malignant tumours of the ovary seen in clinical 
gynaecology are primary growths of the ovarj' itself. 

Classification. The classification of primary malignant 
ovarian tumours offers a problem of exceptional difficulty, and 
no satisfactorj’ classification seems possible at the present day. 
The first question to be answered is the frequency with which 
innocent ovarian cysts become malignant, for the question is 
clearly of great clinical importance. In the first place, it is 
very rare indeed for a large pseudomucinous tumour to become 
malignant. Only about 6% of pseudomucinous tumours show 
malignant degeneration, and quite often it is impossible to decide 
in such cases whether the tumour was malignant or not at the 
beginning of its development. Serous cystomata are not pro- 
liferating in type and consequently never show a tendency to 
malignant change. The difficult cases are the papillary serous 
cystadenomata of the proliferating type, for these tumours often 
contain richly arborescent papillomata, sometimes diffused 
over the peritoneal cavity. Nevertheless, it is very rare for 
such tumours to show malignant change in spite of the fact 
that the papillomata may be disseminated over the peritoneum. 
Mistakes are made because some ovarian carcinomata are 
papillomatous in type and superficially resemble these innocent 
cystadenomata. 

In any classification of primary ovarian carcinomata it is best 
perhaps to pay less attention to the malignant tumours which 
arise from pre-existing innocent ovarian cysts than to the more 
common primary malignant tumours. The following sj'stem of 
classification has been suggested. 

Group I. Tumours which are papillomatous in type : — 

(а) Psammocardnoma. These tumours represent papillary 
serous cystadenomata which have become malignant. 

(б) Malignant Serous PapUlomaious Tumours. These tumours, 
usually tmtiocular, contain serous fluid and coarse, friable malignant 
papillomata. 

These tumours superficially resemble the innocent papillomatous 
tumours, but they differ in their histology. 

Group II. Malignant Pseudomucinous Tumours. 

These tumours superficially resemble small innocent tumours, 
but the epithelium lining the loculi is frankly malignant. 

Group III. Solid Carcinomata. 

The tumours in this group are the most difficult to interpret. 
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They are of liigh malignancy, and, although in the main thej' 
retain a resemblance to pseudomucinous tumours, the activity 
of the epithelium obliterates any tendency to the formation of 
loculi. The rare tumours of the ovary, c.g.^ seminoma, etc., are 
usually included in this group, but it %yill be shown later that the 
rare tumours are usually innocent in type. 

Metastatic Csxdnoma of the Ovary. Metastatic tumours of the 
ovary whicb are secondar}' to carcinoma of other organs of the 
body are met with frequently in autopsy material. Statistics 
show that about 20% of ovarian tumours, which can be diagnosed 
clinically as malignant, are seeondar}»^ growths from primary 
groNvths of other organs. This incidence is important because the 
prognosis with such tumours must necessarily he hopeless. 

It is customary to classify these metastatic ovarian tumours 
into the tjqjical tumours, which correspond histologically wth the 
primary growth, and I&ukenberg tumours, which differ funda- 
mentally in their history, 

Itrukenberg Tumours. This tumour was described by 
Krukenherg (4) in 1896 as a mixed tumour of the nature of both 
a sarcoma and a carcinoma. The tumours are bilateral, about 
4 tin. in diameter, freely moy^able, with smooth, bossed surfaces. 
The consistence is waxy, but sometimes small, cystic spaces due 
to degeneration of the grovii;!! are foimd. The tumour consists 
of a librosarcomatous stroma in which lie the characteristic 
signet-ring cells. The cells are large, measuring about 0-008 mm. 
in diameter, and possess a granular cytoplasm. Sometimes the 
signet-ring cells are scattered loosely in the stroma. At other 
times they are bunched together and may show a true alveolar 
arrangement. The tumours are now regarded as secondary growths 
in the ovary, arising from primary growths in the stomach, 
large intestine or gall-bladder. The importance of the tumours 
apart from their peculiar histolog}’’, is that they may be regarded 
as innocent tumours at operation, because of their free mobility, 
and, as they are easily removed, a favourable prognosis may he 
given. Quite frequently the primary gro%rlh is small and hardl}*^ 
palpable and may not be discovered at operation. 

The pathology of Erukenberg tumours is of very great interest 
because it has been shown that the ovaries are involved by 
lymphatic permeation by retrograde spread along the ovarian 
lymphatics from the superior gastric group of lymphatic glands. 
Tlie tumours are certainly not caused by implantation of mah'gnant 
cells upon the cortex of the ovary. The peculiar shape of the 
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signct-tmg celU is perhaps determined by the fact that the cells 
involve the ovaries, either singly or in small bunches, and that 
the reaction of the stroma of the ovary compresses and distorts 
them. 

ICrukenbcrg tumours are relatively uncommon. The ovarian 
metastases which are usually seen are irregular, nodular tumours, 
associated with multiple metastases disseminated over the 
peritoneum and omentum. Even so, the growths in the ovary 
are always much larger than other metastases, so that it must be 
assumed that the ovary presents an excellent medium for the 
growth of malignant cells. There is reason to believe that 
lymphatic permeation is often combined with peritoneal implanta- 
tion in the process of development of such tumours. 

Coincident Tumours of the Uterus and Ovary. The association 
of carcinoma of the body of the uterus with carcinoma of the 
ovaries is well known. In some cases, the ovarian tumours arc 
secondary deposits from the primary' growth of the endometrium, 
metastasis occurring by lymphatic permeation. Similarly, 
carcinoma of the ovary sometimes produces a metastasis in the 
uterus just as, on occasion, metastases are found in the vagina 
from such primary growths. There is, however, a third type of 
case in which carcinoma of the ovary arises coincidentally and 
independently of the primary growth in the body of the uterus. 
The tumours are of academic interest, for they illustrate how 
malignant disease may, on occasion, be multicentric. Tlie tumours 
are usually quite different in their histology'. 


Metastasis of Primary Ovarian Carcinomata 
The commonest metastasis of a malignant ov'arian tumour is 
the papillomatous growth of the peritoneum, which is found 
particularly in the pouch of Douglas, on the posterior surface of 
the uterus and on the omentum. In most cases the malignant 
cells erode through the capsule of the primary growth in the 
ovary and become disseminated ov'er the peritoneum. Peritoneal 
metastases are formed partly by implantation, but also through 
invasion of the lymphatics which open directly into tlie peritoneal 
cavity. In this latter process, the malignant cells invade the 
sub-peritoneal lymphatics and produce nodular growths. The 
peritimeal implantetions are found in of cases of malignant 
ovarian tumours which are operated upon. They are responsible 
for the development of ascites. The peritoneal metastases are 
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sex cells are often arranged in bunches and show from the earliest 
times a tendency to retrogression. The granulosa cells which 
later become differentiated to surround the ova are certainly 
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Fio 69 Scheme to show the origin of Ovarian Tumours, 

derived from the primitive mesenchymal tissues of the genital 
tidge. There is some reason to believe that the mesenchymal 
tissues are already directed towards male or female characteristics 
at the time when the genital ridge is invaded by the primitive 
sex cells. Granulosa cell tumours are explained by the assumption 
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that such female connective tissue cells suddenly start to develop 
to form the granulosa cell tumours and, as the cells are feminine 
in ty^je, they secrete oestrin, which naay produce post-menopausal 
uterine hsemorrhage. 
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The second possibility is that mesenchymal cells, Tvhich nre 
anterior in time to the invasion of the genital ridge by the sex 
cells, may start to develop into a tumour. If the cells are 
undifferentiated sexually, the resultant tumour is a seminoma or 
dysgerminoma. The tumour is non-sexual in type and has no hor- 
monal influence. The tumours have long been known in the testes 
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and have been destroyed in the ovary by French authors who have 
called them seminomata. There seems to be no point in followng 
the German school and^using the term dysgerrainoma (Fig. 63). 

Arrhenoblastomata arc believed to be produced from a primitive 
oxro-testis. In the first years of life the patient is typically 
feminine, but the dormant testicular elements subsequently 
grow to form a testicular tumour with virilising properties. 
The tumours never contain spermatogonia and are believed to be 
mesenchymal in origin (Fig. 00). These rare tumours will be 
considered in detail subsequently. 

The origin of the common epithelial tumours of the ovary, 
curiously enough, seems to be much more obscure than that of 
the rare tumours named above. There is no doubt that down- 
growths from the surface epithelium of the adult ovary are 
conunonly seen in sections of the ovary and quite frequently 
small cystic spaces are formed when the mouths of these 
depressions are shut off from the peritoneum. Jforeover, the 
epithelial lining is ciliated, so that the small cystic space is exactly 
similar to a small cystoma simplex, except that small eystomata 
are always surrounded by a small capsule of fibrous tissue. 
Mofreover, a small papillary cystadenoma has been described in 
the ovary which almost certainly originated in the same way. 
The evidence for the origin of these serous tumours by this process 
is very strong, but, quite obviously, the theory' explains only from 
what structure the temour arises : it offers no suggestion of the 
stimulus which causes the mvaginations to occur. 

The origin of pseudomucinous cystadenoraata and of teratoid 
tumours is unexplained at the present day. It is almost certain 
that the tumours must be related in some way, because they are 
found so frequently combined. On the other hand, although the 
idea that the tumours arise from the ovum is superficially attrac- 
tive, there are many serious objections to this theory. For 
example, a dermoid cyst never shows signs of trophoblastic 
tissues. It is dilTicult to believe, therefore, that a teratoid cyst 
can possibly arise directly from a normal ovum. It is possible, 
however, to explain the origin of a dermoid cyst in some such way 
as the following. If an ovum divides and subdivides until the 
inner cell has become differentiated, if we suppose that some 
of the cells of the inner cell mass persist while the rest of the cells 
of the dividing ovum degenerate, it is possible to account for 
the appearances of a dermoid cyst. Moreover, with a little 
ingenuity it is possible to explain pseudomucinous cystadenomata 
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as developing from some primitive epithelium of the embryo 
proper, e.g., an allantoic duct. There is, of cotirse, no dhect 
evidence to support this theory, but the theory does account for 
most of the known facts of the structure of these tumours. Again, 
the Brenner tumom, wliich is foimd so frequently in association 
with pseudomucinous cystadenomata, can be explained, for the 
transitional epithelium of which it is composed is easily accounted 
for along these lines. There is no objection to postulating such 
an abnormal division of an ovum if one considers the extraordinary 
processes of degeneration and regeneration which happen to the 
ova during intra-uterine life. The old ideas of the derivation of 
dermoid cysts from Graafian follicles have been discarded at the 
present day. Wilm’s blastomere theory and the idea of par- 
thenogenesis are both introduced into the theory which I have 
put forward above. Obviously the extra-ovarian teratoid tumours 
can be explained along the usual lines of ovarian remains being 
left in the lumbar region as the ovary descends into the peKds. 
The curious dermoid cysts which are found in other parts of the 
body can be explained by supposing that the primitive sex cells 
migrate from the mesenteric region and pass to other parts of the 
body instead of passing to the ovary. The one link with the chain 
of evidence which is unsatisfactory is the papillary cystadenoma 
which is partially pseudomucinous and partially serous in type. 


The Bilateral Tendency of Ovarian Tumours 
Ovarian tumours show a remarkable tendency to be bilateral 
as illustrated by the following table : — 



l^uniber of 

C«SC3. 

Bilateral. 

Percentago. 

Chocolate cvsts .... 

38 

13 

34-2 

Cystoma simplex * 

15 

1 

66 

Cystadenoma serosura papillate 
Carcinoma : 

26 

9 

34-6 

Primary , , . . . 

46 1 

88 

71-0 

Seconclaiy . . ^ . 

7 

7 

1000 

Fibiomata . • . . - 

10 

1 

100 

Sarcoma and endotheliomata 

4 

3 

75 0 

Dermoid cysts .... 

22 

4 

18-2 

Solid teratoma .... 

1 

0 

0 0 

Pimbrial cysts .... 

16 

1 

6-25 
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These statistics show that malignant tumours are bilateral in 
76‘7 cases, while of 219 innocent cases the tumours were bilateral 
in 16-0%. This means that if bilateral ovarian tumours are 
found at operation, the chances are about five to one in favour of 
the tumours being malignant. The frequency with which ovarian 
tumours are bilateral is of great theoretical interest, for the 
relatively high incidence of bilateral innocent tumours suggests 
that the stimulus to tumour formation affects both ovaries 
simultaneously. There is no reason to believe, with innocent 
tumours, that one ovary is directly affected from the growth of 
the opposite side. Again, with malignant ovarian tumours there 
is often little reason to suppose that one ovary is affected by the 
spread of malignant cells from the opposite side. In most cases 
of primary malignant ovarian tumours, the malignant growth 
develops simultaneously in each ovary. Histological investigation 
of early cases of primary malignant ovarian tumours strongly 
supports this view. 


Granulosa Cell Tumours 

These tumours have been investigated very thoroughly during 
the last few years (6). There is still, however, a great deal of 
confusion as to which ovarian tumours should be grouped under 
this heading, and this confusion is illustrated in quite recent 
publications. The tumours consist of cells which are almost 
identical with the granulosa cells which line ripening Graafian 
follicles ; indeed the most characteristic feature of the tumours is 
the almost exact resemblance of the constituent cells to granulosa 
cells. It is important at this stage to emphasise that the tumours 
never contain objects which can be supposed to be ova. In this 
way the tumours can be distinguished from Brenner tumours, and 
it is clear from the term oophoroma ouglit never to be used for 
granulosa cell tumours. With almost all granulosa cell tumours, 
at some part or other, the tumour cells merge with the normal 
stroma cells of the ovary so that it is impossible to distinguish 
the line of demarcation between the tumour cells and the cortical 
stroma. The cells of which the tumour is composed always stain 
deeply with hsematoxj'lin, and m the early stages of development 
the cells are arranged in columns. Even then bands of hyaline 
tissue can be identified between the columns of cells, and the 
hyaline tissue is exactly comparable to that found in atretic 
follicles. Next, smaU Call-Exner bodies can usually be distin- 
guished in some part or other of the tumour. These characteristics 
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-^the ess&tial features of the tumour — can be summarised as 
"foilo-prs’:— - - 

- (i) .Cubical cells, staining deeply with hasmatoxylin. 

■ , ‘ (2) Arrangement of the cells into columns, cords, or trabeculse. 

(3) Hyaline tissue inter^^ening between the trabeculfe. 

(4) : Presence of Call-Exner bodies. 

• In addition, the tumours usually secrete the hormone oestrin 
arid the action of the hormone on the endometrium of post- 
menopausal women by reducing tcstrogenic proliferation induces 
ppst-menopausal haemorrhage. 

These simple characters have been emphasised to show how the 
granulosa cell tumours should be defined. The histology of some 
granulosa cell tumours is, however, much more difficult than this, 
because in mature growths the cells may become epithelial in 
type and small spaces, full of fluid, roughly comparable to a 
Graafian follicle, may become differentiated. It is justifiable to 
call this form of tumoxrr a folliculoma. It is perhaps best to 
.divide tlie innocent granulosa cell tumours into three types : — 

(ay An early undifferentiated form consisting of a solid tumour 
composed of granulosa cells without differentiation into trabecute. 

(&) The trabecular form. 

(c) The folliculoma form 

w Some granulosa cell tumours are malignant in tj'pe and may be 
presumed to be derived from the folliculoma form. The rarity of 
malignant, granulosa cell tumours must, however, be emphasised. 
■'The irietastases are extremelj’^ interesting, the opposite ovary 
..first becomes involved, then metastases form in the lumbar 
region. Metastases have been described in the mesentery, the 
liver and the mediastmum. The metastases retain the hormonal 
influence of the primary growth, so that the patient develops 
. ;uterine bleeding after the original tumour has been removed. 

. It is well kno^vn that granulosa cell tumours jjroduce post- 
menopausal haemorrhage. The uterus usually shows a moderate 
; degree of myohyperplasia. The endometrium is thickened and 
congested and there may be small protrusions from the endo- 
drietriuiri. Cystic glandular hyperplasia is present to some degree 
in post-menopausal cases, but it is well known that some degree 
of cystic . change is commonly found in the glands of the endo- 
metrium after the. menopause. The hemorrhage is not induced 
by iiecrbsis such as occurs during menstruation or in metropathia 
.;h8smorrhagica. 

; rMouBto AnatomV. The tumours rarely exceed 4 in, in diameter 
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and mostly talce the form of lobulated sAvellings of soft, rather 
friable material, grey in colour. The cut surface Is reticulate 
and, characteristically, there is ahvays some degree of interstitial 
luemorrhage. Indeed, these peculiar htemorrhages often enable 
the true nature of the tumour to be diagnosed by naked-eye 
cxandnation. 

Clinical Aspects of Granulosa Cell Tumours 

The tumours are most common between the ages of forty 
and fifty. lYhen they arise in women of post-menopausal age 
they produce post-menopausal haemorrhage. The tumours have 
been described in younger patients and even in children before 
pubertj'. When the tumours arise during the child-hearing period 
of life they often cause amenorrhcea for tliree or four months, 
which is followed by continuous bleeding which leads the patient 
to seek medical advice. The tumours are suspected clinically 
because of the disturbance they produce in the menstrual functions. 
In elderly patients the uterus should be curetted to exclude a 
coincident carcinoma of the body. The tumours themselves, 
apart from their endocrine infiuences, behave in the same manner 
as the more common ovarian tumours. 

Tlie treatment is of necessity surgical and in post-menopausal 
patients should consist of removal of the uterus as well as the 
appendages. In patients of the child-bearing period of life the 
tumour alone should be removed. It seems to be well established 
w'ith malignant granulosa cell tumours that the prognosis is not 
necessarily bad, for the tumours are radio-sensitive and in any 
case the development of metastases is a late phenomena. 

The Rare Ovarian Tumours 

Arrhenoblastomata. These tumours are extremely rare, not more 
than two or three having been described in Great Britain. Micro- 
scopically the tumour consists of columns of cells arranged in the 
form of trabeculae. If these columns are cut across, an appearance 
is produced not unlike that of the collecting tubules of the kidney. 
In other ways the tumour resembles superficially a granulosa cell 
tumour, except that the cells ore more stellate, with larger nuclei 
and less protoplasm. The tumours are relatively small and are 
usually polycystic. They are almost always innocent in type. 

The interest of the tumour is two-fold. First, it is of great 
clinical importance in that it is virilising, so that the individual 
develops well-marked masculine characters. The patient has 
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amenorrhcea, hair develops oil the lips and chin and on the body. 
The breasts become small and the deposition of fat around 
the breasts and hips, so characteristic of the female, disappears. 
The clitoris hypertrophies although a lai’ge penis is never jiroduced. 
The tumours are unilateral and arise in women younger than 
thirty. Secondlj^, it has been pointed out already that the tumours 
are believed to arise from a primitive ovo-testis, the testicular 
part being dormant until the tumour starts its development. 

Seminoma or Dysgerminoma. These tumoms are not 
uncommon and frequently become as much as 12 in. in diameter. 
They form solid tumours, pale in colour, with a smooth surface, 
and the consistence is smooth and friable. The tumour consists 
of large cells, rich in protoplasm, w'ith spherical nuclei which are 
very characteristic (7). The cells are arranged either in bunches 
or in small alveoli. It is important to realise that tliis alveolar 
form is not necessarily malignant. Giant cells are nearly always 
found in the tumours and the cormective tissue septa between 
the alveoli are usuallj’’ infiltrated with lymphocytes. 

The tumours almost always arise before the age of twenty 
and are frequently bilateral. Recently Stabler and Greig 
Thompson (8) (9) have recorded a case of a seminoma obstructing 
labour. The tiunour exerts no hormonal influence ; it has no 
virilising properties at all, nor does it disturb the menstrual 
functions. On the other hand, the genitalia of patients suffering 
from seminoma of the ovary are often infantile in type. 

The interest of the tumour depends first upon its resemblance 
to the seminoma of the testis, secondly upon its benign nature 
in the average case although histologically it may’^ seem to be 
malignant, and, thirdly, upon its {etiology. The explanation of 
the {etiology of the tumour which is accepted at the present day 
is that it arises from cells which correspond to the mesenchymal 
cells of the genital ridge prior to the invasion of the primitive 
sex glands. Such cells are undifferentiated sexually into either 
male or female types. It is appreciated at the present day that 
many of the cases described as sarcoma of the ovary in women 
were seminomata. Although the tiunoius {ure referred to as 
dysgerminomata by the German school, they were described 
originally by French authors who appreciated their identity with 
the testicular tumours and who used the term seminomata. 
f Gynandroblastoma. This tumour is extremely rare and com- 
bines the characteristics of both the granulosa cell tumour and 
the arrhenoblastoma. Histologically, the tumour consists of the 
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typical tubules of an artbenoblastoroa, combined ■with trabeculae 
of granulosa cells. The interest of the tumour is that the patient 
develops masculine characteristics, although these virilising effects 
ate not so "well marked as with arrhenoblastomata. The tumour 
may be explained theoretically on the assumption of its derivation 
from a primitive ovo-testis, so that both male and female 
constituents simultaneously develop to form tumours. A case 
has been recorded by Plate (10). 

The Brenner Tumour. This tumour, described originally in 
1907 as an oophoroma, has been responsible for much of the 
confusion which existed until recently about ovarian tumours 
which were reputed to contain ova. Tlie tumour consists of 
cords of transitional or squamous epithelium. In the middle of 
the cord lie droplets of secretion which stain fairly deeply with 
eosln. If such a cord of cells is cut through transversely, the 
appearance is not unlike that of a young Graafian follicle. It was 
because this appearance was mistaken for that of a follicle that 
the term oOphoroma was introduced. At the present day it is 
appreciated that Brenner tumours having nothing whatsoever to 
do with either Graafian follicles or ova. The tumours are very 
frequently associated with pseudomucinous cystadenomata 
when they form small nodules in the wall. In some cases the 
cords of cells contain cells which are high-columnar in type, and 
often it is easy to trace the transition between Brenner tumour 
and the pseudomucinous cystadenoma. The exact aitiology of 
the Brenner tumours is unknown. Schiller (11) maintains that 
the tumour is derived from the remains of the urinary system, 
which get caught up in the genital system during its development. 
Schiller’s view, though ingenious, offers no explanation of the 
association between the tumour, pseudomucinous cystadenoma 
and he dermoid. It seems much more likel^'- that the Brenner 
tumour is fundamentally of the same nature as these tumours 
end, as has already been pointed out (see p. 293), it is possible 
to offer some explanation of this association. It should be 
remembered tliat in the typical clinical case of Brenner tumour, 
the patient is of post-menopausal age and the tumour forms a 
swelling about l| in. in diameter. Some of the patients complain 
of uterine bleeding, but it must be emphasised that Brenner 
tumours, as a general rule, exert no hormonal influence. It 
should be remembered again that other tumours than granulosa 
cell tumours may cause post-menopausal hsemortbage. 

Struma Ovarii, These tumours are very uncommon. They 
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consist almost entirely of thyroid tissue and must be clearly 
distinguished from dermoid cysts which contain areas of thjToid 
tissue in the wall. A struma of the ovary may be a solid 
tumour, resembling almost exactly the naked-eye appearance 
of colloid goitre. The secretion stains with iodine and the histology 
of the tumour is similar to that of a colloid goitre. The epithelium 
lining these ^’■esicles is, however, usually cubical and it may be 
flattened. Cases have been recorded w'hen an ovarian struma 
has produced signs of th^Totoxicosis, The struma tumoiu’s have 
been confused with the follicular form of granulosa cell tumour 
and even with pseudomucinous cystadenoma. They are almost 
certainly teratoid in origin and can be explained along the lines 
which have already been indicated for pseudomucinous cyst 
adenomata. One of the recorded cases is interesting because the 
patient’s mother developed a granulosa cell tumour. 

Xanthofibroma Thecacellulare, This tumour, w'hich has been 
described only recentlj’’, takes the form of a solid ovarian tumour 
up to about 3 in, in diameter. The tmnour is yellowish on section 
and liistologically it consists of cells which resemble the theca 
interna cells of Graafian follicles. The yellow colour is produced 
by droplets of lipoid, contained both in the protoplasm of the 
cells and also in the intercellular spaces. The tumoiirs are intensely 
cestrogenie, so that they cause post-menopausal hsemon’hage and 
are also responsible for amenorrhoea in young girls. A case was 
admirably reported by Patterson and McCuUagh (12). The 
tumoiu’s obrdously arise from the cells of the cortical stroma of the 
ovary. They can be explained theoretically by assuming that 
the stroma cells revert back to theca interna cells which pro- 
liferate to form a tumomr — another example of the theorj'’ put 
forward in this chapter to explain the origin of ovarian tumours. 

1 Complications of Ovarian Tumours 

The complications of infection, impaction and rupture are 
well known and require no comment. Malignant change has 
^een dealt with in the section on Malignant Ovarian Tumours. 
Curiously enough, there is no explanation of torsion which is 
generally accepted at the present moment. The plea may perhaps 
be made that the theory put forward by the writer some years 
ago should receive a little more attention. The theory supposes 
that the most important factor in producing torsion is the pulsation 
of the arteries in the pedicle. On general principles, it is most 
likely that the mechanism of torsion of such different structiues 
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In one of the cases of pseudomucinous cystadenoma, the 
hasmorrhage was proved to be due to a coincident carcinoma of 
the body of the uterus. This relation is of some clinical importance. 
The interesting feature of tlie analysis is the frequency with which 
these innocent tumours may cause uterine Iisemorrhage. There 
was no relation to torsion of the tumour and mechanical causes 
of bleeding were examined and excluded. It is most likely that 
in all cases the uterine bleeding was oestrogenic caused by the 
production of cestrin in the ovarian tumours, It should be 
emphasised again that post-menopausal bleeding in the presence 
of an ovarian tumour does not necessarily mean that the tumour 
is granulosa celled. Also, of the other rare ovarian tumours, the 
only one which is kno^vn to produce post-menopausal bleeding is 
the Brenner tumour, and this tumour is not necessarily oestrogenic. 
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placed intestines, and (ii) the presence of calcimn deposition. The 
two conditions most commonly seen are calcified fibroids and 
ovarian dermoid cysts. 

Calcified fibroids are seen as rounded or oval irregularly calcified 
masses resembling an opacified sponge ; there is a tendency for 
the peripheral margins to be more regular than the central zone. 

Ovarian Dermoid Cysts. Calcification or ossification has been 
reported by different authors as occurring in from 18 to 49 per 
cent, of ovarian dermoids. When tooth formation is present in a 
cyst, the recognition is usually easy; sometimes one or more 
teeth may be perfectly developed. The size of the bony or 
dental opacity gives no clue as to the size of the cyst, which may 
be considerable. Sometimes ovarian dermoid cysts undergo 
mural calcification and will he seen as large rounded or oval 
calcific ring shadows. 

Even when no calcification, is present in a dermoid, such a 
lesion may be recognised because of the relative translucency of 
the sebaceous material within tlie cyst. Robins and ’White (1) 
have described the following appearances ; a persistent round or 
oval translucent shadow in seen within the pehis, showing some 
mottling and surrounded by a more opaque peripheral ring 
demarcating the neighbouring strictures from tlie translucent area. 
The translucency is due to the sebaceous fluid material, the mott- 
ling to the hair content and the peripheral ring to the solid cyst 
wall. 

Other gyniecolog^cal causes of calcification are less common; 
calcification may sometimes be seen in the walls of other ovarian 
cysts but seldom in such an amount as to allow recognition. In 
a chronic tuberculous pyosalpinx, calcific debris may be seen as 
a partly granular, partly smeary opacity of varying density. 

It is perhaps not out of place to mention briefly the “non- 
gyuiccological ” causes of opacities in the pelvis which may be 
seen in radiographs. Fsecal material in the pelvic colon and 
rectum is often observed when it is surrounded by gas in the gut 
but particularly when it contains unabsorbed opaque medicinal 
substances, e.g., bismuth preparations. Arterial vascular calcifica- 
tion is common in elderly and diabetic subjects. Calcified 
lymph nodes are commonly observed in groups or singly, especially 
ia the light sscro-’disc zons-, ThhhoUths are comnon and are 
usually multiple ; they appear as small rounded opacities often 
arranged in linear grouping near the side walls of the pelvis and in 
the paranietrial zones in parous women. 
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manner, and consider that it is as valuable to them as pycl 
graphy is to the genito-tmnaiy surgeon and ventriculograpl 
to the neuro-surgeon. Other gynaecologists, however, scldr 
use the method except in the investigation of sterility. It 
difficult to understand this divergence of opinion. One mv 
presume that the patients of the first group are frequently so 
jected to this investigation when it is superfluous and thereft 
possibly undesirable. The second group of surgeons fail to av 
themselves of a method of inereasvng diagnostic precision. T 
writer, being a radiologist, somewhat naturally feels that, pi 
viding an investigation per se is not detrimental to the patiei 
it should be used so that the pre-operative diagnosis is as accurr 
as possible. In short, diagnosis should be made whenever fcasil 
before laparotomy and not merely at laparotomy. 

Tbc apparent preiudice of tins second group of gyneecologists 
probably due to their impression that uterosalpingography is 
somewhat dangerous procedure. Providing that due care ai 
skill is given in the selection of patients for uterosalpingograp] 
then it may be said that the investigation is virtually witho 
danger. The complications following uterosalpingography ha 
been markedly exaggerated. 


The Indications for Uterosalpingography 

Hobins and Shapira (4) have given the indications for utei 
salpingography very clearly and they state ; — 

“With proper respect for the risks and contra-mdicatior 
Iiysterosalpingography may be very safely employed m gynsecolo| 
where it has a place in diagnosis, in prognosis, and, to a limit 
extent, in theiapeusis. In general, its greatest usefulness is 
sterility. Next in importance is its \’alue in the menorrhagias ai 
metrorrhagias. Thirdly, we may consider its advantages in ti 
group of intrinsic or extrinsic tumours. Fourthly, we ms 
emphasise its place in therapeutics by restoring permeabihty 
some cases of tubal obstruction, and maintaining pcrmeabili 
after plastic tubal operation. Finally, we have found it of vali 
in the tracing of sinus tracts which may have some connectu 
with the genital tract.*’ 

One might add two further indications : firstly, in the co 
firmation of suspected extra-uterine gestation (Greenbill (6) 
and secondly, salpingography should be performed as a routii 
measure six months after operation for ectopic gestation. 
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The Contra-indications for Uterosalpingography 
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in normal and in most pathological conditions. When L'piodol 
is “spilled “ into the peritoneal cavity there is a gradual lym- 
phatic absorption and consequent removal and disappearance of 
the lipiodol. The oil may remain for long periods when encysted 
in pre-existing adhesion pockets or in dilated and blocked tubes. 

The Technique of Uterosalpingography 

This is a relatively simple procedure in expert hands. There 
are numerous excellent accounts of the technique in the literature 
to which the reader is referred. The technical failures are most 
often due to an inadequate occlusion of the external os uteri: 
a specially designed olivary cannula to prevent the outflow of 
lipiodol is essential. From the radiologists’ viewpoint the 
instruments encroaching on the field should be of non-opaque 
material. 

Whilst it is not essentia], tfie fiuor&scopic control of the injection 
is highly desirable ; by this control, the radiologist is able to guide 
the gjTifficoIogist throughout ; in the early stages, artificial mal- 
position of the uterus may be corrected ; the most appropriate 
times for the taking of radiographs may be chosen and when the 
peritoneal spill has occurred the injection may cease, thus pre- 
venting the injection of a superfluous amount of oil. Information 
of some interest concerning the contractions of the uterus will also 
be forthcoming from this screen-controlled observation. 

Tile injection should be made slowly, and films may be taken 
after fractions of the total to be used have been instilled : this 
factional injection has certain advantages over total injection 
(Hyams (0) } : the digital pressure on the sjTinge should be 
maintained tliroughout. If the body of the uterus is filled too 
rapidly, small polypi or submucous fibroids may be masked by the 
dense lipiodol. 

Wlicn the injection has been completed, stereoscopic films 
should be taken before the pressure is released and m certain 
cases obhque and lateral ■vieu's may he helpful. Tlie instruments 
are then removed and the vagina cleared of any hpiodol. A 
further film may be taken one liour after injection. At twenty- 
four or forty-eight hours, after the sugina has been cleansed, final 
films should be taken whetherttiere was, orwas not, apparent tuhai 
patency. The essential two radiographs ate those taken at the 
completion of the injection and at the twenty-four or forty-eight 
hour period. 



UTEROSALPIN0OGBAPHY 


309 


Nonnal Appearances 

The cervical canal has smooth margins and averages 4.0 cm. 
in length and is usually not more than 0.5 cm. %vide. The nonnal 
uterine cavity has a triangular shape vath the base at the fundus ; 
the two sides are straight or somewhat convex outwards : the 
margins may show variable smooth contractions. The average 
normal dimensions are 8.8 cm. for the base and 3.4 cm. for the 
other two sides from the cornua to the internal os. The tubes 
are 7-10 cm, in length and are seen in their intramural and 
isthmic portions as fine opaque lines, which widen out considerably 
at the ampullary ends. Their course is very variable and even 
contortionate loops seldom have pathological significance. The 
cornual sphincters may sometimes be demonstrable just beyond 
the cornual angles as zones of constriction 1-2 mm, in length. In 
the tubes, peristalsis gives an impression of fine beading in the 
thin lumen. 

The total capacity of the cervix, body and tubes in normal cases 
averages 6 e.cs. The uterine cavity is frequently enlarged in the 
presence of fibroids. The effects of drugs on the uterus and tubes 
may be accurately studied by uterosalpingography and serial 
radiography. 

Pathological Appearances 

The Cervix Uteri. Pathological conditions of the cervix may 
be studied if Robins and Shapira’s teclmique (4) is followed ; 
these workers use a special adjustable cannula and non-opaque 
instruments when they wish to study the cervical canal as well 
as the body of the uterus. 

Carcinoma of the cervix produces persistent and constant 
irregrdar marginal filling defects, similar to the appearances caused 
by carcinoma of the pylorus or colon in bariiun meal and enema 
investigations. Cervical polyps will gfre a smooth filling defect in 
the canal lumen. 

Endocervicitis is usually accompanied by an increase in the 
width of the canal, up to 2.5 cm., and some increase in length. A 
characteristic feature is the appearance of striational markings 
at right angles to the long axis of the canal ; this is due to an 
entry of the lipiodol into the cervical glands. 

The Uterine Body, Uterine malformations, such as the infantile 
uterus, unicomuate uterus and uterus didelphys will be readily 
recognised. Malposition of congenital or acquired origin is 
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demonstrable especially with the use of stereoscopic A.P. and 
lateral views. It is important to be certain that instrumentation 
does not produce artificial malposition j this can be corrected by 
screen control. Further, a pathological malposition may be 
overlooked because of instrumental leverage. 

Endometrial hyperplasia is recognised by the irregular, roughened 
and crenated margins of the cavity ; a cornual block is usually 
present. Uterine tumours will produce TOrying appearances on 
uterography depending whether they distort the cavity or 
encroach upon it. Smaller fibroids may produce no abnormal 
appearances, especially in a subserous position. When tumours 
encroach upon the lumen they give rise to filling defects and 
the cavity is often enlarged with a capacity up to 40 c.c. or more. 
Small submucous fibroids produce a localised filling defect, 
which may be overlooked if the fractional mjection is not used. 
Large fibroids which do not encroach upon the lumen cause a 
mass displacement, elongation and distortion of the cavity. The 
effects of parenchymal renal tumours on the pelvis and calyces 
as seen at pyelography are very similar to those produced by 
uterine tumours on uterosalpingography. Retained conception 
products and moles give rise to extensive multiple half-shadow 
defects in an enlarged cavity. 

The Fallopian Tubes. Tubal occlusimi can only be assessed 
with the adoption of perfect technique. Even without organic 
tubal pathological changes, the tubes may fail to fill because of 
(a) spasm, and (i) uterine atony. When spasm is thought to be 
present, the injection may be repeated after a course of anti- 
spasmodic medication, e.g,, beniyl benzoate, given daily over a 
ten-day period immediately after menstruation. 

Tubal occlusion may occur fi) at the cornual angle, leading to 
non-filling of the tube; (li) at the isthmus, giving an abrupt 
cessation of filling ; (ni) at the fimbrial end, with no peritoneal 
spill and varying ampullary dilatation; it is often diOicult in 
this type of case to dedde whether a peritoneal spill lias occurred ; 
the delayed rrdiograph is essential and with bilateral ampullary 
or fimbrial blockage, no peritoneal smearing will be seen. 

Tubal occlusion is about four times as common at the fimbrial 
end and in the ampulla as in the isthmic and intramural portions. 

UtMO-tuibnl spasm is wst rare and is often associated vfith 
dysmenorrhoea and may cause sterility. The spasm may occur 
at both cornua, at the internal os or involve the whole body of the 
uterus. With bilateral cornual spasm, neither tube will filli 
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with ostial and general body spasm it is difficult (and may be 
impossible) to fill the bodj^ ca^^ty. 

Hydrosalpinx. Marked tubal dilatation wiU be seen, especially 
at the ampulla ; the lipiodol mil form multiple globules in the 
fluid, giving rise to a mulberry appearance. At a considerably 
later time, the droplets coalesce to form an opaque oval homogene- 
ous opacity. 

Tuberculous salpingitis and pyosalpinx characteristically shows 
tubal obstruction at varying sites associated with calcific debris 
opacities. Tnhal ‘pregnancy will show an atonic large uterine 
cavity "with xmilateral tubal obstruction ; the obstructive defect 
is, in typical cases, timmpet-shaped. It is probably unnise 
deliberately to perform salpingography in suspected cases because 
of the friability of the tubal walls and consequent liability to 
rupture. 

Extra-uterine and extra-tubal Masses 

In these cases, utero-salpingography, with or without pneumo- 
peritoneum in addition, may add useful information to that 
gained by clinical bimanual examination. Pressure displacement 
of the uterus and tubes, especially with ovarian and intra- 
ligamentous cysts, will show in many cases the details of the 
pathological anatomy. Unilateral elongation of one side of the 
uterus and an upward stretching of one tube will be seen typically 
in an intra-ligamentous c 5 '^st. 

Uterosalpingography and the Investigation of Sterility 

Uterosalpingography may be regarded as a most useful measure 
in the determination of the cause, and the site of the lesion 
responsible, in many cases of sterility. It is also a therapeutic 
measure in that pregnancy has frequently followed salpingography 
after long periods of sterility. The therapeutic action is probably 
solely mechanical, by clearing the tubes ,of tliick inspissated 
secretions, by straightening up kinks from line adhesions and by 
the break dow n o^f delicate stenosing membranes. Many authori- 
ties prefer to apply Rubin’s test before proceeding to salpingo- 
graphy as the former investigation is devoid of any risk. 

Diagnostic Value. Causes of sterility in the cervix, body and 
tubes may be clearly demonstrated, and the gynaecologist will be 
guided in liis prognosis and in his choice of appropriate treatment. 
4ffcgv,pl^ti(;Jubal operations for tire relief of sterility, the transit 
of lipiodol may maintain patency. One must stress once again 
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the diagnostic pitfall of spasm simulating organic stricture and 
repeat tests after antispasmodic therapy, may be essential. 

Therapeutic Value. Robins and Shapira (•!) liavc pcrfottned 
utero-salpingography on 889 cases of primary or relative sterility. 
One hundred and thirty-four patients have subsequently become 
pregnant ; of the 889, 497 had either bilateral tubal occlusion or 
such lesions that rroidd only have permitted conception after 
surgical intervention. Of the remaining 892 cases with one or 
both tubes patent, or rendered potent by ih« lipiodol, no less tluin 
84 per cent, have become pregnant. 

Tire author wshes to acknowledge the help he has received in 
preparation of this chapter from the excellent article on 
“Uterotubography,” by Robins and Shapira in “Diagnostic 
Rcentgenology ” (Mitor, Ross Golden). 
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CHAPTER XV 


X-RAY THERAPY IN GYNAECOLOGY 

By E. Rohan Williams, 5r.D.{Lond.) F.R.C.R(Lond.), F.F.R,, 

D.M.R.&E.(Camb,), 

Introduction 

GYNiECoi^OGY appears to be one of the most fertile fields for 
development in radiation therapy. Advances in technique have 
occurred so rapidly in the last few years, and are likely to continue 
to do so, that dogmatic statements and teaching are seldom msc 
in radiation therapy ; opinions change rapidly, and there is often 
a wide divergence of opinion held by respected authorities. The 
development of radiation therapy has considerably modified the 
scope of the indications for surgery which were genei-ally accepted 
a few years ago. 

As Martin (1) points out, good results in radiation therapy can 
only be realised with uniform success when a knowledga of clinical 
gynecology is com bine d with an understanding of the mechanical, 
phjfMOil andjjiplogical^prqblemsjnherent in the use of X-i^s and 
i^ium. Co-operation between gynrecologists and radiotherapists 
must become closer than is frequently the case, and there is a need 
for medical men with special training both as gyntccologists and 
radiation therapists. 

Although this chapter is devoted primarily to the use of X-rays, 
it would be both indiscreet and impossible to dissociate this use 
of X-rays from the use of radium. It is perhaps insufficiently 
appreciated that there is little essential difference betn^een the 
biological action of gamma radiation from ladium and of X-rays 
of a quality usually employed in X-ray therapy in gynrccolog}’^ 
(X-rays produced by voltages from 150,000 to 800,000). 

During the last few years the world-wide acceptance of the xmit 
of X-raj'^ dosage — the rontgen rniit — has made the comparison 
of technical methods and results from different clinics far more 
easy. Recently, also, radium dosage can be Judged in terms of 
the rontgen unit. The biological effect of the same number of 
rontgen (X-ray) units is not The"same''as "of "a similar''mmib'er of 
tontg'en (radium) Units, ' 
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However, there js as yet no internationally accepted biological 
unit of dosage. The attainment of a standard biological unit 
•would be highly desirable because the rontgen unit, a purely 
physical measure, produces difTerent biological effects under 
different physical conditions. For example, a recognised ** unit 
skin dose '* may be produced by an exposure of 500 rontgens at 
relatively low kilovoltages producing relatively long wave-length 
X*rays, but at higher kilovoltages perhaps 1,000 rontgens may be 
necessary to produce the same biological skin effect, appropriate 
filtration being employed in each example. 

It is a common practice to speak of an exposure or dose of, 
say, 700 rontgens. This expression con veys little scientific meaning 
u nless it is specified w h ether this exp osure j^jn«asured m air 
(without the backscatter of secondary radiation) or n^asured at 
tbc-skin-surface (including the backscatter). There is a consider- 
able difference between an exposure of “ r ” measured in air and 
“ r ” measured at the surface, usually of the o^der of 80 per cent. 
Thus 500_‘‘ r ” measured in air becomes approxiiaately.800 “ r ” 
at the surface -undeT technical conditions commonly used. 

In gynsccological radiotherapy one is usually interested in 
iissue-e^^osure and dosage at a depth, and hence it is desirable to 
explain briefly the meaning of depth-dosage. By this term 
de^pth^do saae is meant the dose at a specified de pth below the bo dy 
surface. It is usually convenient to express this as a p^ceiHage^ 
^epik-dose indicating the amount of radiation delivered at and 
received by the tissues at a specified depth in percentage terms of 
that delivered at the centre of the skin field. The percentage 
depth dose under given technical conditions may be increased 
by:— 

(i) increasing the size of the field exposed ; 

(ii) increasing the distance from the tube-focus to the skin 

surface ; 

(iii) decreasing the wave-length of the X.-iays, i,c., increasing 

'’the impressed voltage producing the X-rays ; 

(iv) increasing the fiUration, 

It is a cardinal rule of radiation therapy that all attempts to 
achieve optimum dosage at the site of the lesion should be made 
■wbfeV doing a mimmum oS damage to overlying norma\ beaitby 
structures. Hence in order to achieve, for example, a dose or 
tissue-exposure equivalent to 100 per cent, of the unit skin dose 
at a central pelvic tumour, multiple ports of entry through 
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different sldn fields %viil have to be employed. If the percentage 
depth dose under given technical conditions is, say, 33 per cent., 
then three ports of entry vill be requhed to give 100 per cent, 
of the miit skin dose at the central tumour. To achieve the same 
result with a smaller percentage depth dose, more fields will have 
to be exposed in a converging manner ; fewer fields may be 
necessary with a higher percentage deptli dose. 

The quality of radiation used is dependent upon the voltage 
irapi’essed to produce the X-rays and upon the intervening filters 
that may be employed. This quality is expressed quantitatively 
either in terms of wave-length, expressed in Angstrom imits, or 
in terms of the Iial/ value layer {H.V.L.). The H.V.L. is the 
thickness of material which reduces to half the intensity of a 
particular X-ray beam, and is often expressed in terms of milli- 
metres of copper. 

The exposure or dosage-rate is the exposure per unit time and is 
expressed in rontgens per minute. This is directly measurable 
with appropriate apparatus. 

Finally, in this introductory explanation of the terms used in 
radiation therapy, we have to consider in what relation to time- 
factors X-ray exposures may be given. If the quantity of radiation 
required to produce an erythema of the skin (E.D.) in one dose 
(U.S.D.) is given in fourteen equal fractions daily over a fortnight, 
then no. erythema Avill result ; approximately twice the total 
amotmt will have to be delivered in equal daily doses to produce 
an identical erythema. Hence the spacing of dosage in relation 
to time is of the utmost importance. 

The methods of dosage delivery used for gynsecological 
malignant conditions are briefly set out : — 

(i) Massive Single Dose Method. The whole dose is planned to 
be given in one or two days. Tins is known as the Erlangen 
technique. 

(ii) Intensive Split-dose Method. Daily exposures are given to 
the ports of entry over seven to fourteen days ; all the fields may 
be treated each day, or the fields may be alternated. 

(iii) Protracted Fractional Method (Coutard). As oiiginally laid 
down, this method gave large doses (total) spread over a long 
period in small daily doses ; the treatment period was often from 
rtventy-one to forty days. The actual rate of dosage was very low 
(3 rontgens per minute), but this is not often followed. The 
Coutard method is widely modified, sometimes almost beyond 
recognition, to suit different requirements. 
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5.6 cm. from the mid-line only 2.25 to 2.5 shin erythemas dose 
were received. 

The next problem will be the consideration of what might be 
regarded, generally speaking, as the “ cancericidal dose.” As a 
guide, the following opinions are quoted ; Tod and Meredith (4), 
6,000 r. j Berv'en (5), 4,500 r. ; Baclesse (0), 4,500 to 5,500 r. ; 
Martin and Quimby (7), ten skin erythema doses (approximately 
equalling 6,000 r.). 

It becomes apparent that by radium treatment alone as it is 
now practised it is quite impossible to deliver to the peripheral 
paTametrial zones and the lateral pelvic walls an adequate dose 
without severely damaging normal structures, e.g„ the bladder 
and rectum. 

Further, glandular metastatic involvement will usually be 
inettectively dealt with by intracavitary radium alone. To what 
extent is possible glandular involvement significant ? Baisch (8) 
stated that in operable cases glandular metastascs were present in 
33 per cent., and in 5-18 per cent, when the parametria were 
microscopically free from disease. Lane Claypon (0) collected 
1,215 operated cases from the literature and found that 85 per 
cent, showed gland involvement. An instnictive analysis is 
given by Taylor (10) of the figures published by Kundrat(ll), 
Pankow(12) and others after careful serial section examination 
which showed that ; — 

(i) When both parametria were free of growth — 16 per cent. 

showed gland involvement. 

(ii) When one parametrium was invaded — 35 per cent, showed 

gland involvement. 

(iii) When both parametria were inTOded— 52 per cent, showed 

gland involvement. 

Taussig (13) concluded that glands were involved in 25-33 per 
cent, of operable cases, in 45 —50 per cent, of advanced cases, and 
in 66 per cent, of cases coming to autopsy. 

Many of these glands will lie outside the zone of effective 
radiation from intracavitary radium, and it is again clear that 
radium application alone, even under ideal conditions, cannot 
possibly eradicate the lymph node metastases even within the 
true pelvis. 

It might be argued that in Stage I cases with the growth 
apparently localised to the cervix, radium alone would be adequate. 
But this classification in stages is made solely on clinical grounds, 
and it is impossible to detect early gland involvement by clinical 
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methods. From the figures quoted "we have seen that even "with 
both parametria microscopically free of growiili, 16 per cent, of 
cases show glandular raetastases. It is therefore reasonable to 
suggest that even in Stage I cases iranspelvic irradiation, supple- 
menting intracavitary radium application, wDl be necessary to 
irradiate adequately the glandular metastases. This applies even 
more to Stages II and III of the disease. 

There is, therefore, a clear theoretical case for using transpehde 
irradiation supplementary to intracavitary radium, but it must 
be realised that this external irradiation will necessitate the 
exposure of a large volume of normal tissue to X-rays. The main 
problem is therefore one of applying adequate and effective 
radiation to the whole potential tumour-bearing area without 
damaging normal structures in-eparably. Further, to quote 
Walker (17), “ the importance of uniformity of dosage throughout 
the probable tumour area should be appreciated ; if one part of 
the tumour receives a dose less than the lethal dosage, then the 
tumour -nill recur.” 

Many ingenious techniques have been devised at different 
centres in order to satisfy these criteria ; some of these teclmiques 
vrill be mentioned later. The theoretical ideal at the present state 
of our knowledge is to regard intracavity radium and transpelvic 
X-radiation as complementary to each other with the radirmi 
application playing the dominant rSle. The radium treatment 
should be designed to eradicate the malignant cells at the cervix 
and in the immediate para-cervical zones ; the X-ray treatment 
should be designed to bring the tissue dose to an estimated 
cancericidal level where this is not achieved by the radium, i.e., in 
the lateral pelvic walls, peripheral areas of the parametria and 
in the various lymph node sites. 

Assessment of the Practical Value of Supplementary X-radiation 
Almost all writers are convinced of the value of supplementary 
X-radiation. To quote but two reports, Lacassagne (2) reports 
from theFaris Radium Institute that since transpelvic irradiation 
has been used the five-year results have improved considerably. 
These results are given in table form in Chapter VII (p. 162). 
Morton (14) made a study of the five-year sur-vivals among 79 
patients treated with radium alone before 1981 and among 58 
patients treated by radium and X-rays between 1931 and 1934. 
There was no appreciable change in the technique of the radium 
application in the two series. Of those treated with radium only. 



320 X’JiAY THEHAPY IN GYNECOLOGY 


15.2 per cent, were olive after five years and of those treatment 
by both methods 39.7 per cent, were living after the same 
period. 

Some authors, including Heyman (15), are rather guarded in 
expressing unqualified approv^ of supplementary X-radiotion. 
In ft recent paper Tod (10), of Jiancherter, finds that judging on 
three-year results, cases in Stages I and II showed a 66 per cent, 
survival rate when treated with radium only, whilst a similar 
group treated by the combination showed a survival rate of 
51 per cent, only. The use of X-rays in these stages actually 
appeared to decrease the sur\’ival rate ; it is only fait to point 
out that the dosage aimed at is appreciably higher than in most 
clinics. For Stage III cases, however, the combination showed 
great promise. 

The temporary disability and discomfort is much greater with 
adequate X-radiation than with radium alone, and the duration 
of bed-occupation is greatly lengthened. In some clinics an 
in-patient admission period of thirty to fifty days is found 
desirable. 

Technical Methods. The X-radiation is usually applied by 
either the intensive split-dose method or by protracted-fractional 
methods or by modifications of these. Tliere is considerable 
difference of opinion and practice as to whether the radium 
treatment should precede or follow the X-radiation. Those 
authors who advocate that the X-radiation should be given first 
point out that infection may be cleared up considerably and that 
the reduction in size of large vaginal masses permits of a better 
placement of the radium applicators, and that the actual mortality 
due to the radiiun application is decrcasetl by preliminary 
X-radiation. Those who faimut giving the radium first stress 
that as this is the more imixirtant of the tw'o, the tissue tolerance 
should not be impaired by X-radiation which might necessitate 
incomplete radium treatment. Colloquially, X-ray therapy must 
not be allowed to “ queer the pitch ” for full radium application. 

It is not possible to give more than one or tw'o examples of 
technical methods as used by different workers, 

(i) TFafAer, Royal Infirmary, Ediiiburgh. This technique is 
an example of a carefully considered method based on sound 
physical investigation. The object is to deliver a cancericidal 
dose throughout the tumour bearing area ; this dose is considered 
to be 10,000 rontgens (radium) and 5,000 rontgens (X-rays) with 
X-rays of a quality II.V.L. 2.5 mm. copper given over one month. 
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The palienl ib examined and the radium applicator arrangement 
decided upon. The treatment is then planned thus : — 


Fh^st half X-ray (*oiirse spread over . .32 days. 

First half radium application over . > 2 days. 

Second half X-ray course spread over . .32 days. 

Second ])alf radium application over . . 2 days. 


'\pien proliferative vaginal juasses are present winch make 
radium application inefficient, then the whole X-ray course is 
given first, followed hy half tlie radium dose, the second half 
being given six w'ceks later. The X-ray delivery is by tliree 
anterior and tliree posterior fields ; the central fields (botli A and 
P) measui'c 15 by 10 cm. with the longer dimension travsrer^ely 
across the pelvis, and tliese are dhdded by a central lead mask 
4, .j or 6 cm, in width to screen the central cerWx area. Because 
of the central masking, the six fields virtually become eiglii. with 
the addition of the two anterior side-fields and tw^o posterior 
side-fields, each 10 by 5 cm. in size. The maximum X-ray exposure 
is reached 7*0 cm. from the imd-line. All the fields are treated 
daily for five days in each %>"eek. 

(ii) Arneson and Qtiimhij Technique (18). ^lany radiation 
therapists base their technique on the isodose studies for various 
field arrangements worked out hy Arneson and Qiiimhy. The 
X-ray contribution to the total dosage received by the various 
pelvic viscera in a patient measuring 25 by 85 cm., using 200 kV. 
with a filtration of 0.5 mm. copper + 2 mm. aluminium. 70 cm. 
focus-skin distance. w’'ith the skin dose r " in air + backscattcr) 
considered as 100 per cent., is as follo^vs : — 


Vicltl ^rrangoint nt. 
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A. Two Helds, lA and IP, each 20 x 35 cm. 

B. Four fields. 2 A and 2P, each 10 x 15 cm. i 

C. Four fields, lA and IP. of 15 x 20 cm.. 
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B. Six fields, 2A and 2P. eiich 10 x 35 cm., 
with 2 cm. interval at mid-line, \\iih 
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In an'angements A and B the dosage at the parametria is too 
low ; in C it is adequate at tlie parametria but too higli at the 
bladder and rectum ; in D, the six-field method, it is high at the 
parametria and relative!}* low at the bladder and rectum. This 

rAOBSTTT. It 
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six-fielcl arrangement is certainly the beit under these cuitditions. 
It should be pointed out that the more central fields are directed 
vertically downwards and do not converge towards tlic cennx. 

(iii) jieal^ {lO), Nfxi, I’or/c Jfmorud Hospital, The X-ray 
therapy is given first under the following conditions : 200 kV., 
0-5 mm. Cu -f- 2 mm. A1 filtration. 70 cm. focus-skin distance, 
four fields (2A and 2P) each of 1 5 x 13 cm. Each side of the body 
(two fields) is treated on alternate days ivitli 200 r. per field until 
a total dose per field of 2,000-2,500 r. has been given in twenty 
to twenty-five days. 

By this me.ans approximately four to five erythema doses are 
given to the ccrs-ix and parametria and the periphery of the pelvis 
receives three erythema doses. Ten days later the intracavitary 
radium is applied, bringing the total dose at the cervix to fifteen 
erythema doses. This is an example of a technique in fairly 
general use. 

(iv) Schmitz and Sheehan {20), Meicy Hospital, Chicago. For 
the last few years these authors have been supplementing radium 
application with X-rays produced at 800 kV. (the so-cailed super- 
voltage therapy). At 800 kV. maxmtum the ([uality of radiation 
employed has an II.V'.L. of 8 2 mm. of copper and a wave-length 
of 0'0128 Angstrom units. The delivery rate is 36 rontgens per 
minute when measured m air and 44 rontgens per minute with 
backscatter. Tlie percentage depth dose at 10 cm. depth is 
54 per cent, for a field of 300—400 sq. cm. in size. The tolerance 
skin dose is 4,000 rontgens when given in tyn fractions at forty- 
eight-hour intervals. Using two fields, the tissue dose centrally 
and laterally in the true pelvis is 4,000 r. under these conditions. 

A brief note us to the five-year results attained by these authors 
on a small scries are worthy of note and indicate the potentialities 
of this type of radiation These results arc given below in table 
fomt 
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The techniques quoted above have been chosen solely as fairly 
typical examples of modern radiotherapeutic practice. It is 
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perhaps important to stress that individualisation rather than 
standardisation in the technical application of combined radium 
and X-ray tlierapy is the object at whicli to aim. All techniques 
devised should be based on sound dosimetric chart work such as 
that produced by Arneson and Quimby (18), and Tod and 
ileredith (4). 

In conclusion, it may be stated that there is wide agreement 
that carcinoma of the cervix should usually be treated by the 
combination of intracavitary radium application with transpelvic 
irradiation, either by X-i’ays or tele-radium. It is, liowever, 
admitted that the adequate complementary technique is difficult 
to deliver without a considerable undesirable reaction in the 
patient. It seems reasonable to state that whilst only 40 per cent, 
of cases are potentially curable by radium alone, perhaps 80 per 
cent, of cases arc potentiall}'' curable by the combination of 
methods (Taylor (10) ) when a general optimum technique has 
been realised. 

2. X-ray Therapy in Combination with Surgery 

Radical surgical operations are performed relatively infrequently 
in modern practice. IMany surgeons skilled in the Wertheim 
operation have gone over to raduim therapy, hut in certain 
clinics the Wertheim or Schauta operations are still performed. 
There is a strong case for both pre-operative and j3ost-operativc 
irradiation of the whole pelvis in conjunction with radical surgery, 
but owing to the waning popularity of the Wertheim operation in 
those years in which X-ray technique has been improving there 
are few important statistical contributions relating to the curative 
value of surgery in combination with X-ray therapy. 

On theoretical grounds there is a good case for routine post- 
operative irradiation, though some authorities consider that the 
risk of fistula formation is increased. By pre-operative irradiation 
operative technique is sometimes facilitated and the relative 
improvement in the degree of infection is worth achieving, 

3. X-ray Therapy Alone 

X-radiation used alone may be employed with either (i) a 
radical or curative intention or (ii) as a palliative measure in 
advanced cases. 

(i) Radical X-ray Therapy* Owing to the superior results given 
by radium application and the increased availability of radium, 

11—3 
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X-ray tliertt|iy as a sole measure iias rightly fallen into relative 
disuse. But because a newer method is more successful an older 
method does not necessarily become disreputable. Incidentally, 
the proved though somewhat limited value of X-radiation alone 
lends weight and argument to its cmplojTuent in combina*tion 
with radium. 

In 1931 Wintz (21), of Erlangen, published his lesults in 8.37 
eases of c.ircmonm of the cemx, the great majority of which 
were treated by X-rays alone, a minority being treated with small 
supplementary radium doses in addition, Wintz published the 
following figures — 

Carcinoma of rerMx 101 Five-year cures of 837 cases 
seen = 19‘2 per cent. 

Carcinoma of body . tC I'lV'e-year cures of 209 cases 
seen = 22'0 per cent. 

Wmtz practised a “ massive dose ” teeliimiue in two stages, each 
being completed in from twenty-four to forty-eight hours ; m the 
first stage the treatment uas directed at the cervix and in the 
second at the parametria. 

Baclesse (23) has rei>orted that in a series of C.3 advanced cases 
treated by X-ravs alone, 9 eases, i.e., 14 per cent., were free of 
disease after li\c years. The results of Gunsett (22) may a^so be 
mentioned ; m rases with broad ligament involvement, 22’2 per 
cent, were alivT and well after five years. 

Although the superiority of the combination of radium with 
X-rays is unchnlleageable, it will be interesting to observe the 
results of X-radiation alone at 800,000 to 1,009,000 volts when 
statistical case numbers are adequate. The wave-length of X-rays 
produced at 1,000 kV. is beginning to approach the sliortness of 
the wav'e-length of the gamma rays of radium. 

(ii) Palliative X-ray Therapy in Advanced Cases. Providing 
that radical dosage is not attempted, the condition of many 
advanced cases can be ameliorated apjireciably by X-radiation. 
In a case regarded as hopeless it is obviously unwise to irradiate 
as heavily as in a potentially curable case ; “ radical ” irradiation 
is undoubtedly an ordeal for the patient. 

However, with moderate dosage, pain may be appreciably 
relieved, the di’sehurge and hsemorrhage lessened and life H’hicli is 
tolerable may he prolonged. In selected cases urinary obstruction 
may be relieved. 

Bebney (24) found that m a series of advanced cases {ID of the 
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American classification) those receiving X-ray therapy lived 4*6 
times as long as those having no treatment. 

The reference of advanced eases to a radiotherapeutic depart- 
ment should he carefully Aveighed up ; in a department Avorking 
to full reasonable capacity the reference and consequent treatment 
of such advanced cases may inipair the efficient attention that 
can be giA-^en to other cases of malignant disease. ^^Tien 
symptomatic palliation only is sought the radiotherapist should 
be fully aAA'are that this is the object ; the days AA'hen radiotherapy 
departments Avere regarded as dumping grounds for hopeless 
cases is surely oA'er. 

CARCINOMA OF THE BODY OF THE UTERUS 

The treatment of carcinoma of the bodj"^ of the utervLS in modern 
practice is either 

{a} Surgical, by panhysterectomy. 

{b) Intraca\ntary radium application (see Chapter VIII). 

X-radiation may play an advantageous role in combination AA’ith 
either of these dominant methods. With surgical treatment 
X-radiation may be given either pre-operath^ely or post- 
operati\'ely (or both). With radium treatment supplementary 
X-rays in general follow the lines set out in the section on 
Carcinoma of the CerAix, 

A fcAv examples of methods used by certain authors may be 
quoted. Clark and Xorris (25) adA'oeate the use of preliminary 
X-radiation followed six Aveeks later by panhysterectoray. 
Healy (19) finds that AA’ith such a method half the uteri reraoA'ed 
at operation shoAv no remaining malignant changes, Morton (26) 
advocates panhystereclomy for cases in Avhich the gi’OAA’th is 
confined to the uterus and for more advanced cases uses intra- 
cavitaiy radium and e.xtcnial X-radiation. Healy folloAA's radium 
application bv X-radiation as for cerA'ical cancer, ns ■shoAAm on 
p, 322, 

Yoltz (27) repoils a 62 per cent, absolute cure rate and believes 
tliat his results have been defmiteh^ imjivoA'ed by irradiating the 
pituitary body : this is done A\ntli a two-field technique (each 
field 6 by 4 cm. OA^er the lateral temporal areas) delivering 150 
rontgens (or 25 per cent, unit skin dose) at the pitiiitaiy. 

An excellent paper by lleyman, Reuterwall and Benner (28) 
has recently appeared, lleyman advocates intracavitary radium 
application, combined Avith hysterectomy in cases of failure, as 
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the method of choice except in patients particularly well suited 
to surgery, 

UNCOMMON UTERINE TUMOTOS 

Sarcoma of the uterus is a rndiosensitiv'c tumour, but radical 
surgery may be regarded ns the only successful single curative 
method. Intensive post-operative X-radiation should be given to 
the pelvis by a four- or six-held method, aiming ot a tissue exposure 
of 1,800-2,000 rontgens throughout the pelvis. 

Endometriosis. Endometrioma masses beconic smaller or cease 
to produce symptoms after the menopause. Hence m women 
over forty years a radiation-induced menopause may be advan- 
tageous. Further, X-ray therapy is especially useful as 
endometriomatous masses may grow in situations where surgical 
remov'al is impracticable. 

Chorio-epithelioma. Ewing’s classification will be used to 
indicate the appropriate therapy for the different forms. Chono- 
adenotna though invasive is relatively benign. Hysterectomy 
gives good results ; intra-uterine radium application is often 
impracticable because of profuse hsemorrhage. Syncitioma may 
be treated by thorough curettage followed by intra-uterine radium. 
Chorio-carcinoma is a highly malignant tumour. Most surgeons 
advocate hysterectomy, but Ewing cannot find any record of an 
operatise cure. Radiation therapy has produced a small number 
of reported cures. The technique of choice would appear to be 
the combination of intra-uterme radium with external X-radiation 
on the lines of the treatment for uterine fundus carcinoma. 

OVARIAN CARCINOMA AND OTHER MALIGNANT 
TUMOURS 

There appears to be general agreement tliat except in the most 
advanced cases, surgical extirpation should always be attempted 
in malignant m’arian diseases, Surgerj' has not, liowever, provided 
a high percentage of cures. Heyinan (29) states that by adding 
radiation thernjiy to surgery the Railiumhemmet Staff obtained 
65-C per cent, of five-year cures in 32 cases. Wintz{S0) by 
irradiating inoperable cases showed 40 per cent, to be alive after 
three years and 23 per cent, after five years ; he gave 110-115 per 
cent, of the erythema-slrio-ciose to the three dey\ 

repeating the course in six weeks and agr’ , Ive weeh*>. 

Walter, Bachman and Harris (81) contrast t 
surgery alone — 63 cases of which 0-3 per een i ' 
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years — ^to the results of surgery "with post-operative radiotherapy 
(usuall}'' X-rays) 01 cases of which 29 per cent,' were aK%’'e in five 
years when treated Avith “ adequate X-rays,’’ and 10 jier cent, 
were alive in five years Avith “ inadequate X-rays.” These authors 
.strongly ads’oeate maximal X-ray dosage whenever possible and 
feel that palliative therapy has little use. 

Many techniques have been described ; three modern methods 
of application rvill be briefly mentioned. Harris and Payne (32) 
adopt a saturation tcclinique at 165 kV., 1,600-2.000 rontgens 
being delivered to the centre of the pelvis in four Aveeks. Each of 
the four fields used is treated every second day with doses large 
Enough to build up the required tissue dose. Healy’s 
technique (19), as described in the section on carcinoma of the 
cerA-ix. is excellent for OA’^arian tumours Avhich are limited to the 
pelAds. Martin (83) uses 220 kV., 2-25 mm. Cu -f 1 mm. A1 
filtration. 50 cm. distance and four fields each of 15 x 15 cm. 
One area receives 200-300 rontgens each day until 1.800-2.000 
rontgens haA'e been dcliA’crcd centrally in the pelvis. 

The principles of the Coutard technique should apply Aveil m 
the treatment of these cases. 

CARCINOMA OF VULVA AND VAGINA 

Carcinoma of the Vulva. The jirimarA’- lesion may be treated by 
surgical excision or by radium application from external plaques 
or interstitial needling. Whether dissection of the groin glands 
is used or not. these lymph node arejis should be fully irradiated 
by X-rays. 

Carcinoma of the Vagina. The results of treatment of A-aginal 
carcinoma are generally A’^ery poor. Here, again, the chief use of 
X-rays lies in the control of the lymph nodes iirboth groins. 


THE ACTION OF X-RAYS ON THE OVARIES 

The changes resulting from irradiation of the pelvis in nearly 
all benign gjmaicological disorders may be ascribed to the action 
of X-rays on the ovaries. It has been knoAvn that the ovaries 
are highlv radiosensitive since the work of Halberstaedter in 
1901. 

Large doses of X-rays Avill completely destroy the primordial 
follicles, whilst moderate doses inhibit their dcA^elopment. The 
small doses gi\-en during “ mild irradiation ” — the so-called 
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Results of Mild Irradiation 

Up to 1039 Kaplan (40) had treated 194 cases with an adequate 
follow-up control in 156 cases. In 103 cases menstruation svas 
regularised ; in this group no less than 50 women became pregnant, 
many after long periods of sterility. No improvement was found 
in 53 cases. * None of the patients was in any way harmed by the 
procedure ; only one feetus was abnormal, and all the babies born 
were healthy. Martin (33) has noted that in many of his cases 
n return of menstruation coincided with a marked relief from 
periodical headaches. If only a temporary return the menses 
occurs, the dosage may be repeated at a later date. 

Technique and Dosage. Two examples will be given. 
Kaplan (41) always irradiates the ovaries and sometimes tlje 
pituitary also. With the following conditions, 200 kV,, 
4 niilliamps., 0 5 Cu + 1 mm. AI filtration, 30-40 cm. focus-skin 
distance, four fields (two anterior, two posterior — each of 0 x 12 
or 15 X 12 cm.), 75-150 rontgens (in air) are given at weekly 
inlerv'als for three weeks, alternating the anterior and posterior 
fields each week. The pituitary is sometimes treated with similar 
doses from two lateral temjioral fields. 

Martin (33) aims at giving 5 per cent, of the erj'thcnia dose to 
the ovancs -, with his conditions this implies giv^mg 83 rontgens 
to the skin os'er a 20 x 20 cm. field to deliver 30 rontgens to the 
ovaries. lie also irradiates the pituitary, delivering 30 rontgens 
to the gland from two lateral skull fields. Brack and Fruchler ( 12) 
have recently pubhshctl an interesting report on the results of 
mild irradiation to the ovary and pituitary in 108 cases of various 
functional disturbances. There ivere 40 cases wdth deficient 
menstruation and sterility ; m two-thirds regular normal 
menstruation was restored, and m half of these pregnancy followed. 
Thirty-four cases show ed deficient menstniation without sterility ; 
in half of these cases normal menses were restored. The other 
case groups showed li)"permenstruation with sterility, regular 
menses with sterility and severe menopausal symptoms } in these 
groups just under half the cases were definitely benefited. 

TREATMENT OF UTERINE HEMORRHAGE WITHOUT 
DEMONSTRABLE PATHOLOGY 

Tile treatment of uterine haemorrhage without demonstrable 
pathology, a condition which lias received many different names, 
e.g., metropathia liarmorrhagica, ovarian hemorrhage, is a most 
useful field Cot radiation therapy. Sliaw (43), in an excellent 
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paper, analysed 200 cases and found no demonstrable lesion in 
35 cases and a true endometritis in 1 3 cases ; the remaining 152 
cases he divided into four gi’oups — metropathia hacmorrhagica, 
epimenorrhceal tj-pe, hypomenorrhoeal type and the metorrhagic 
type. 

From a radiation therapeutic standpoint, the cases may be 
considei'ed in two groups : — 

(i) Those patients of over forty years of age in whom an 
artificial menopause may be induced. 

(ii) Those patients of under forty years of age in whom menstrual 
activity should be preserved. 

. Irradiation in Patients over Forty Years. The problem in this 
group is relatively simple. X-ray therapy alone may be used, or 
a combination of intra-uterine radium with X-rays. ^Martin (38) 
uses the combined method : after dilatation and curettage, a 
50 mgm. radium capsule is placed well up at the fundus and left 
for twenty-four lioui-s. On the afternoon of the second day a 
skin dose of 540 rpntgens is given through an anterior 20 x 20 eni. 
field, at 200 kV.. with 0'73 nun. Cu -f 2 mm. A1 filtration. 

A further discussion as to dosage and technique is gi\'cn in the 
section on the treatment of fibroids. 

Irradiation in Patients under Forty Years. This is by no means 
a simple problem. A short statement of the methods used by 
various authors w'ill be given. Clark and Norris (25) give 
200-300 mgm. horn's of intm-uterine radium ; Neill (41) by the 
same method gives a dose averaging oSO mgm. hours. Bowing, 
Fricke and Desjardins (45) found that the hremon-hage nas 
‘ controlled in 98 per cent, of 295 cases by small to moderate doses 
of intra-uterine radium. Floris and Businco (46) and Ford and 
Drips (47) have obtained good results by irradiating the jiituitary, 
giving about 10 per cent, erythema dose at the sella. 

There is considerable evidence that irradiation of anj' part of 
the body maj’ produce a temporary airest in the humorrhage. 
^lartin (33) reports good results from the use of intra-uterine 
radium (300-500 mgm. horns) followed by jntuitary X-radialion. 
In almost all cases control of the ha'inorrhage lasts from si.v to 
twelve months, after which the menorrhagia may recur. 

THE TREATMENT OF FIBROIDS 

AH obseiwers agree that fibroids become appreciably smaller 
after irradiation and after the menopause. The main effect of 
radiation is certainly on the ovaries ; considerable X-ray doses 
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are required to produce any direct tlianges in the fibioitls them- 
selves. Clark and Norris (25) are firmly of the opinion that the 
considerable benefit given by radiation results from the ovarian 
effect. These authors and Lockyer (48) state that 20-30 per cent, 
of all fibroid cases are suitable for radiation therapy ; 
Corscnden (49) puts the suitability figure at 50 per cent. 

Contra-indications for Radiation Therapy. Clark and Norns (25) 
give the following contra-indications for radiation tlierapy ; 
(t) Age less than forty years ; (ii) a doubtful diagnosis ; (lii) the 
presence of other abdominal conditions demanding surgery such 
as ovarian neoplasms ; (iv) the presence of degeneration or 
calcification of the fibroids ; (v) jiedunculated subserous and 
submucous fibroids ; (vi) rapidly growing and verj’ large fibroids ; 
(vii) the presence of pressure symptoms, especially pam and 
urinary disturbances ; (vdii) the presence of pelvic inflammatory 
conditions ; (ix) radiophobia or marked neurological instability 
in the patient ; and (x) pregnancy. 

In short, the ideal case for radiation therapy is one in which 
the fibroid is of moderate size and in ivhich bleeding is the only 
serious symptom. 

The age factor is very important, ^^'he^eas the induction of a 
temporary artificial menopause jiroduces a lessening of the 
bleeding and a decrease in size of the fibroids, it is too unreliable 
and the benefit is too transient to be of real value. In contrast, 
the permanent castration is almost always effects c. IIciicc the 
problems in patients over forty' and in those imiler forty' are quite 
different. 

Advantages of Irradiation over Surgery 

In properly' selecterl cases radiation therapy' has certain advan- 
tages over surgical treatment for the following reasons : — 

(i) Radiation is often applicable where suigery is contra- 
indicated because of generalised diseases. 

(ii) Surgical treatment carries an operative mortality of about 
2 per cent, even in the best liands ; the radium application 
mortality is well under 1 per cent, and the X-radiation mortality 
is nil. 

(iii) Post-operative complications are fairly common ; post- 
X-radiation complications are rare. 

(iv) Surgery demands one month’s hospital admission, raihnm 
application three to four days, whilst hospitalisation is not 
essential for X-ray therapy' (though in some cases desirable). 
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(v) Radiation treatment will permanently control the bleeding ; 
conservative myomectomy is often followed by further 
haemorrhage and the grondh of further fibroids. 

Statistics of Results 

' An evaj.ua'tion of the results is not always easj' because of the 
variation in what is accepted as a “ cui’e.” Illany authors term a 
“ clinical cure ” to have resulted when the hfcmorrhage is per- 
manenth' controlled. 

Ammon {.'50) collected nearly 8,000 ciise.s of fibroids and the 
lijcmondiagic metropathies treated by radiation methods and 
found that 90'2 per cent, showed “ clinical cure.” The results of 
Nemenow(5l). with his review of the- results obtained by 
Strassmann, Kaufman, Kupferberg and Martindale give a further 
2,328 cases, of which the average “ clinical cui’e ” percentage was 
97-4 per cent. 

The control of ha;morrhage is, of course, only a control of a 
cardinal sjnnptom of fibroids. The disapjrearance of the tumour 
is not so easily accomplished. Nemenow (51) states that the 
tumour disajipeared in 37-3 per cent, of his cases ; many authors 
give higher percentages. Gambarrow (52) reports 800 case.s in 
which amenorrhoca was achieved in 95-5 per cent., in 33 per cent, 
there was complete disappearance of the tumour, and in 55 per 
cent, there was considerable reduction in the volume of the mass. 

Polak(53) followed 206 cases treated by radiation and the 
Te.sults were excellent in all but 6 cases ; each of these had 
submucous fibroids. 

Summing up, it may be said that X-rays or radium properly 
applied wdll cause the haemorrhage to stop in 95 per cent, of cases 
and an appreciable reduction in the size of the tumour in 80 per 
cent. 

Technique of Radiation Therapy 

Only tcclmiques suitable in women over forty years of age 
will be considered. X-rays or radium will be found to be equally 
efficient. In fa\'our of using radium is that the ha3morrh3ge 
ceases immediately, whereas bleeding may continue in a lesser 
degree for a few weeks after X-ray therapy, and that the 
Ijreliminar-j’ curettage will ensure that a fundus carcinoma is not 
being overlooked. In favour of X-ray therapy is that little or no 
hospital admission is necessary. . 

Whilst some of the earlier techniques at moderate voltages have 
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been productive of good results. (Declare (54) ), only techniques 
under modem condition of “ deep ” therapy will be mentioned. 
Cased on the figures of Seitz and Wintz (34) and on Schneider's (35) 
calculations, which, though not necessarily accurate form a useful 
guide, it may be said that 22-3 per cent, of the unit-skin-dose (as 
defined by JIartin) will be required in a woman of fifty-six to sixty 
years with a fibroid reaching to the upper level of the sjanphysis; 
in contrast, the ovarian dose required in a young woman aged 
twenty to twentj'-five years with a fibroid reaching to the umbilicus 
will be 4D per cent. U.S.D. 

Many authors have pointed out that the sterilisation dose of 
Seitz and Wintz is adequate for pathological ovaries, but is 
inadequate for normal healthy ovaries. This is emphasised by 
Gauss (55) and Pickhan (56) in a rev'ie\v of the results from ninety 
German cUnves with adequate facilities. ' 

Martin (33) employs mtra-uterine radium plus external 
X-radiation, but where the latter alone is used he gives 
830 rontgens to the ovaries tlirough two large (20 X 20 cm.) 
fields, one anterior and one posterior ; in a patient of average 
size this implies gi^'ing a skin dose of 480 rontgens to each field. 
Peck, Greer, Kretzchmar and Brown (57) employ' distinctly 
higher doses nhicli are indicated, with the results, below. In 
treating a heterogenous group of 334 cases of benign pelvic lesions 
they' used these conditions : 200 kV., 50 cm. focus skin distance, 
0'5 mm. Cu + 2 mm. AI filtration, 30-50 r. jier minute delivery', 
800—100 sq. cm, ports, both anterior ami posterior. In a group 
of 72 cases in 'which the ovarian exposure was 025-740 rontgens 
all the cases were castrated ; 34 of 30 cases were sterilised with 
doses of 500-624 rontgens, and 90 per cent, of the cases were 
sterilised with doses of 375-499 rontgens. Thus Peek and his 
co-w'orkers found that ovarian castration was not successful in 
10 per cent, of cases even with ovarian exposures appreciably 
higher than the calculations set down by Seitz and Wintz. 

^ CHRONIC PELVIC INFLAMMATORY LESIONS 

The problems of radiation treatment of malignant disease have 
commanded so much attention that radiation therapy of chronic 
infiammatory lesions has suffered comparative neglect. This 
neglect is unfortunate for there is little doubt that in certain 
chronic inflammatory disorders X-ray therapy produces most 
useful results. 
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' Chronic iDelvic inflammatory lesions, whether of gonococcal, 
pyococcal or tuberculous origin, or consequent upon the com- 
plications of abortion and child-l^earing, give rise to severe 
ill-health in aflected women. Pain, backache, mcnonhagia and 
numerous pseudo-neurotic complaints result in marked 
incapacity in many patients. 

The ordinary forms of g}ma3coIogical treatment, whether 
consertive or surgical, are often most disappointing in their 
results. Radiation tlierapy may be of definite value in some of 
these cases, but the chronic gonococcal forms do not usually 
respond well. 

Irradiation may be used in one of three Avays : (i) mild inadia- 
tion ; (ii) induction of teinx^orary menopause : (iii) unilateral 
ovarian castration. 

Some of the published resxilts using these tliree different methods 
arc given below, and w'hilst should be accepted wuth some 
leserve. these results at least justify a Avider use of X-ray therapj^ 
for chronic j pel Auc inflanunatory lesions, es^jecialty in cases Avhich 
prove resistant to other fonns of treatment. 

Mild Irradiation, Holzkneclit (58) has reported the following 
results from his considerable experience : about one-third of the 
cases are in no w^ay benefited by mild irradiation ; in one-third 
of the cases there is a rajnd good result, the symptoms disappearing 
completelj^ as it Vere by ‘‘ crisis ” : in tlie remaining one-third 
the duration of the illness is lessened considerably to a fraction 
of its usual course. Many otlier therapists haAre re^Dorled similarly 
encouraging results except Avnth the gonococcal cases. Schmirz (59) 
recommends that in tuberculous cases 5 cent, of the erythema 
dose be giA^en toflie OA'aries at three-AV'eekly interA^als. 

Temporary Sterilisation. Pelvic inflammatory lesions un- 
doubtedly undergo exacerbation during mensti nation ; 

theoretically, therefore, a cessation of menstruation should lead 
to symptomatic relief, Guttmann and Bott (CO) give a careful 
survey of their results by tenq^orarj’^ sterilisation. The non- .. 
gonococcal and tuberculous cases showed marked symptomatic 
relief during the period of amenorrhoca, and this relief usualh'' 
persisted after the return of menstruation. In the gonococcal 
cases, Avhilst there Avas relief dmtng the amenorrheea, the symptoms 
returned A\ith equal seA^crity Avith the return of the menses. 

Mejistrual psychotics shoAred marked benefit lAdiich x)ei*sisted. 
In tills paper of Guttmann and Bott. much interesting information 
is- given concerning the sjmptonis referable to the temjioraw 
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menopause and to the nature of the menses when re-established 
after tlie temporary cessation. 

A satisfactoiy ovarian exposure is 150 rontgens to produce 
four and a half to six months’ anienorrhoca. By ttsing two large 
fields, one anterior and one posterior, each of 20 x 20 cm., at 
200 kV., with 0*75 nini. Cu + I'O mm. AI filtration, at 50 cm. 
distance, with a skin dose to each field of 210 rontgens, this 
ovarian dose is achiesed. 

Unilateral Castration. Some authors advocate a total castration 
dose to one os ary; because all the follicles in this osary are 
destroyed there is no danger to iiossible offspring. Great technical 
care is required to ensure that the other ovary is not damaged 
Obviously, though limited, the menses wilt not cease if the other 
ovarj’ IS normal. Manim (61) delivers 30 per cent. E.D, to one 
ovary and reports a decrease or absence of menstrual pain with 
partial or complete regression of the chrome inRammalion. 
Seisser (C‘2) has obtained a complete symptomatic relief in 8‘) per 
cent, of 110 cases treated by unilateral castration. This form of, 
theiapy is cspcciallj' indicated when the inllammatory lesion is 
mainly unilateral. 

Pruritus of the Vulva and Anus 

This distressing condition often responds well to fractional 
X-ray dosage. In some cases a complete cure results ; in the 
majority a marketl temporarj' relief ol the symjitoms is followed 
by a recurrence ; in about one-third of the cases there is no 
beneficial response. In the latter group it is useless to persist 
with X-ray therapy. In the cases showing temporary henefit a 
rceiirredce will usually show a gratifying response. 

A suggested sclieme of treatment is giv'en below : three doses 
of 200-230 rontgens are given at vvecklj intervals for thiee weeks, 
using 0-5 mni. Al filtration at 00-110 kV., followed if necessary 
by a larger dose, using higher liltration (400 lontgens witli 
3 0 mm. Al). 

Such a course may be repeated after three to four niontlis if 
there is a tendency to reeurieiiec. Besmol ointment has been 
found to be most helpful during the course of X-ray therapy. 

Tlie low- voltage contact therapy method is particularly suitable 
in pruritus eases. 

The writer wishes to acknowledge the considerable help he has 
received from Dr. Charles L. Martin’s chapter in “Clinical 
Roentgen Therapy ’’ in the prep.nratioii of this chapter. 


niSFEBENCES 


337 


• Cancer of the Uterus,” 


references , . V 

(1) Mabtik. “ ClinicalRoentgen Therapy” (Editor : "E. a. P ohle), P 

Kimpton, London, 1938. 

1^] o' >"o 

„) nra. .r„™. » ;»3B. “• 

{5)Br.nvr.N. Acta 

s?, r™ 

(10) TAYtoV. Brit. Journ. 

(11) KnKUUAT. Arch.f. 

(12) PaNKOW. Jbid., 190j, ^ . g ;i9:5i. 28, 0.10. 

(13) Taossio. Amcr. 42^ olu 

(14) Mokton, Calif ornia and i 

(15) Heyman. Acta E«dio?ogica, 193.>, - 

(10) Ton. Brit. Journ BadwL, f ^’^g' ’yroHs. Edin. Ob‘del.Soc., p. I-IO). 

(17 WAEKEn. Ed.-n.Med.J<«'n'-.^»3M6 iron 

(18) Auneson and Quimby. Eadio 26, 789. 

(20) ScnMirzandSiinEHAN. 

(21) Wi>r/: 1931, 15 , G 8 .>. 

H ?r;r.,./s»r'o=- 

^ "s,. s». «• ■ 

(27) VOLTZ. Strahlentherajne, ’ ^icla Bndiologtca, 

(28) Heyjian, REUTimWAU, ‘ -n J7;5. 

(20 ) Heyman. 44 o’ni.’ /c lO'i 

mi 0" t.r,«,gcuHd».l.cmp.o "..d 

ihrelWolge.” 22 400. 

(33) SchsrnnEK. 'Ss «. 201. 

(30 Muetoy. Surg. Gynec. 

1371 MAn-nus. Strahlenihcraine, ^^^O, 21, -4 

(38) TuaEek. ZentralblJ. ^ article in Year Book o/ JUidwIogy. 

(39) WoEE, quoted by Kapea^. bpeci.u 

(40) l4“°s. 

(41) Kapeak. SP“5al«^tiele 2^”^ 

S "5“rss ’■ 


Lippineott, Phila- 



338 


X-ItAT THE It APT L\ OTKMCOLOGY 


(4-1) Nctix. -Imcr, Joum^ Roeut^eH., lt>37, 17, 401. 

(45) Bowing, Fbicite and Desjardins, Amtr. Joum. Roentgen., 1033, 29, 
407. 

(40) Ttonis «iid Bitsinco. Radiol. Med.t lOiO, 16, J7l. 

(47) ro«D and Drips. Rachologij, 12, 303. 

(4tt) IxiCKiiR. “ Myoiiia *’ in Pmctn'c of Surgery,” Vol. II. Pnor 

Co., 1028. 

(40) CoBSCADEV. Amer, Journ. OltiM. Gtjiiee., 1023, 6, 42. 

(50) A'xlmon. Slrahknthertqiie, 1029, 34, 457. 

(51) Ncimsow. Forlschr. «. d. Cel/, il, B0wIB«»Iraljfen, 102», 39, 451. 

(52) Gajidarow. SlrahUntherapie, 1029, 32, l2l. >- 

(53) PoDAK. tloiirn. Ohifel. Gyntec. Brit, Lmp., 1020, 36, 325. 

(5-1) 0£CLi:QE. Slrahlentherapie, 1022, 14, 571. 

(55) Gauss, Itnd., 1049. 66, 340, 

(56) PiCKWAN. Iliicl., 1030,66, 561. 

(57) PfcCK, Gbeer, KRLrzcnJiAR and Brdw.v. Radiology, 1040, 34, 170. 

(58) lIotSKKLCRT. .Imer. Joum, Roentgen., 1020, 15, 332. 

(59) ScmtiT?.. Radiology, 1023, 4, 283. 

(00) GinTiiANN and Bott. Slraldenlherapie, 1020, 23, 488. 

(61) Marum. StrtJtfenWitTtfpte, 1021, 18, 840. 

(02) SciSSLR. Ibid,, 1929, 33, 171. 



t 


CHAPTER XVI 

PHYSIOTHERAPY IN GYNAECOLOGY 

By Dr. Ju&tina Wilsox, F.R.C.P. (Eclin,), D.SI.R.E. (Cambridge) 

Conservative treatment in gjmiccology has not made as much 
headway in England as it has abroad during the last two 
decades. 

This is partly dxlc to the advances made in surgical technique 
and asepsis, partly to insular conservatism ; largely also to the 
unpopularity of jxhysio therapy in England. 

-There are comparatively few gynajcological surgeons in England 
Avho would agree Avith those distinguished teachers, Peham and 
Amreich, that 80 per cent, of tumours of the adnexa can be cured 
by consei’A^ative treatment only. 

There are many groups of cases Avhere surgical operation must 
alAvays be the method of choice and the only treatment that Avill 
cure, but there is a large held of minor gynecological troubles 
Avherc conservative methods Avould be more used if it Avere realised 
that modern methods of physiotherapy do not necessarily make 
larger demands on time and hospital beds than do surgical ones. 

Physiotherapy, unfortunately, is a plant of tardy gi-OAvth in 
England. With the exception of a handful of specially qualified 
men and Avomeu-, the medical profession, is singularly indifferent 
to and ignorant of its possibilities and methods. 

This is regrettable, for during the last ten years abroad it is 
just in the treatment of gynaecological diseases that physiotherapy 
has made its most notable advances and has practically rcAmlu- 
tionised the treatment of acute inflammatory conditions. 

Pehne hyperaemia is as old as Hippocrates and is an important 
principle in the treatment of inflammation. 

Long hot douching was one of the earliest attempts to apply 
heat to the interior of the pelvis. Done Avith judgment and care 
and AAathout too much pi’essure it relicA’^es pain and inflammation. 
Douching, hoAvever, may be a two-edged SAvord. The tAvo com- 
monest tj'^pes of pehde congestion are gonococcal salpingitis and 
post-partum cellulitis. In both of these douching may do harm 
by Avashmg infection upAvards into the uterine cavity and cA'cn 
beyond. 

Other methods AA-hich have all been tried AA'ifh some success 
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for inducing hyperteniia are local hot air baths, infra-red and 
visible light, and fangopacks. 

The Elliott bag represents an advance on douching. Here hot 
water is enclosed m a specially constructed distensible rubber 
bag with inlet and outlet tubes for circulating hot water. Inserted 
into the vagina it can be furtlicr distended. Its two advantages 
arc the possibility of applying a higli degree of heat for a long 
time ami the pressure it exerts, which distends the upper part of 
vagina and fornices. The initial temperature of 115® F. to 120® F. 
is controlled bj' thermostat and ean be maintained for an hour. 
It produces hypericmin in v'agina, uterus and rectum but has less 
effect in the pelvic peritoneal cavity. It also hrings about an 
increase in the leucocyte count .and a profuse cervical discharge is 
the immediate result. 

Technique is of importance. The treatment must be given 
slowly, and patients should be watched for signs of reaction as 
some are intolerant to distension ; and sloughing and ulceration 
are not unknown. 

It IS used in the treatment of inflammatory lesions generally, 
but discernment must be exercised m the selection of suitable cases. 
We has e to distinguish here between post-abortive and gonococcal 
types of infection. In the former streptococcal infection is 
common, the organisms penetrating the uterine w’all and producing 
mdiiration of the pelvic connective tissues w hicb become adherent 
to the uterine and pelvic w alls so that dense masses of adhesions 
may be formed. Such cases are not suitable for Elliott treatment, 
which acts best in gonococcal infection which affects the tube 
primarily and ovary and peritoneum secondarily, producing 
softer tubo-o\arian masses higher up in the pelvis which do not 
adhere to uterine and pelvic w’alls. 

On the w hole the Elliott bag is an ingenious method of applying 
heat to a limited area. But it does not cause a deep and 
liomogencous heating delivered not only to the focus of inflamma- 
tion but to a wider area of the surrounding pelvic tissues. There 
it fails. 

DIATHERMY 

When dmthernny was introduced and it became possible to 
use high frequency currents of medium frequency of about one 
million oscillations per second with wavelengths of 600 to 300 
metres, high hopes were entertained as to its deep and far- 
reaching action in inducing pelvic hyperiemia. 

But as regards liomogeneous depth effect diathermy has been 
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a great disappointment. It has good results and is still used in 
the treatment of infections, chiefly gonococcal, and in the applica- 
tion of heat to the urethral and cervical canals by the method 
introduced by the late Dr. Elkin Cumberbatch and Dr. C. A. 
Robinson. ^ 

Diathermy currents, however, are not al)le effectively to heat 
deep-seated organs or parametric tissue. 

There is no getting over this failure of diathermy to heat deej)- 
seated organs and tissues, so that as regards depth effect it is not 
a great impi’ovement on the Elliott bag treatment. And. though 
diathermy will relieve pain and cause improvement, the good it 
does is not permanent. 

Some years ago the author treated a series of some 40 eases 
of primar}’ and recent gonococcal infection by urethral and 
cer\'ical diathermy. A thorough follow-up of these cases shoved 
that tubal inflammation was by no means uncommon. 

In the cases in which tubal complications did not occur, dia- 
thermy certainly caused temporary improvement. But recurrences 
occurred in ail the discharged cases, some in a few months, others 
within a year. The best results were seen in the treatment of 
gonori'hoeal arthi-itis where urethral treatment only was given. 

The problem of deep heating in a complicated organism like 
the body, which consists of imperfectly connected resistance;, 
and capacities that exist between adjacent conducting and semi- 
conducting layers, cannot be solved by a current that is 
limited by tissue resistance and by its predilection for paths of 
highest conductivity, always avoiding the resistance of bone, fat, 
capsules and membranes, which it fails to penetrate. 

But when in 1926 at Jerta, Esau and Schliephake succeeded in 
generating ultra-short high-frequeney currents of 10 to 100 
megalocj’’cIes endowed with sufficient energy to penetrate all 
structures in the condenser field, it was found that deeji-seated 
organs, the adnexa and even parametric tissue, could be effectis'cly 
and evenly healed. 

ULTRA-SHORT-WAVE THERAPY 

In the ultra-short-wave high-frequency field, with its frequencies 
of 10 to 100 million oscillations a second, the physical laws of 
Joule and Kirchoff no longer hold. Here the curreJit dhddes into 
two comj)onents, the current of conduction and the current of 
capacity or displacement, so that the difficulty of passing through 
insulating layers of glass and rubber, or resistant ma-sses of bone. 
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Ultra-Short-VVave Therapy in Gynaecological Practice 
Here the chief indications are innammatory tumours of tlic 
ndnexa and pelvic cellulitis. The immediate result of the 
analgesic and antispasmodic qualities of the ultra-short-wa\ e 
current is freedom from jiain. This occurs very soon. There is 
rapid iiuprovement in all subjective symptoms and a dclinitc fall 
in temperature after tao or three treatments. 

Eight years ago the author suited Schliephakc’<^ clinic at 
Giessen and was greatly imprei>sed hy the results seen. There 
were only a few gyniecological cases being treated at that time 
but the author received further insight into these new methods 
in Professor Guthmann’s clinic at Frankfurt, 

It was not, hoaever, till tliree years later that the author had 
opportunity of studying more fully the methods and technique 
of \iUt.i-sht>rl'Ssavc therapy at the great Frauenkhnik at Erlangen. 
This happened after the first International Congress on ultra- 
.short waves held in January, 1037, svlierc Professor Wintsu, 
hcatl of the Erlangen Clinic contributed a paper of outstanding 
interest on their methods and results. This interested the author 
so greatly that a visit to the clinic was arranged. 

The u ork at the Frauenklimk affords convincing evidence of the 
great importance and s^alue of ultra-short-uavc therapy in 
gynsccology. A large number of eases was seen, suffering from 
some form or other of pelvic innammatory disease, manj" with the 
usual complications of parametritis, pelvic peritonitis, etc. In 
all these cases a deep thermal effect is the most important factor. 
Previous methods for producing homogeneous heating in the 
pelvis, including diathermy, were all found inadcrpiatc whether 
given internally by vaginal or rectal electrodes or liy anterior 
and posterior electrodes. Tlie fact i^tliat in diathermy, thermal 
effect is superficial, the current circulating only in the skin and 
subcutaneous tissues and neser reaching the pelvic organs. 

Very imprcssh-c were the results achieved in acute pjosaljiynx 
of gonococcal origin. At Erlangen cases with high temperatures 
and much constitutional disturbance were treated by small daily 
doses of ultra*short-wa\e therapy and the results were excellent. 
Pain was relieved at one*?, while temi>craturcs even of 103“ and 
104“ F. fell to normal after three or four treatments, and all 
subjective symptoms cleared up rapfdly with the absorption of 
inflammatory exudate. 

In several of the less acute eases ojieratian had apjieared to be 
inevitable and ultra-short- wave therapy was merely onlered as a 
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preliminary metliod. but it was frequently found that after six 
to seven treatments the inflammation had subsided so completely 
that operation could be dispensed with. In other cases shori-vave 
therapy definitely improved matters hut the adnexal mass 
persisted on palpation. These were operated on successfully and 
convalescence was much more rapid than in those who had not 
been treated previously. 

A large number of cases of adnexal disease m the sub-acute 
stage \vere having treatment. In 
most of these^ cervical smears had 
given a definite positive reaction, in 
others pus cells were present. Sonic 
had sub-acute endocervicitis and ccllu*^ 
litis with considerable thickening of 
the tubes ^vdiich were tender and 
painful. Jlost of these had a great 
deal of abdoinino-pelvic pain wilii 
temperatures of 90® to 100® F. Amongst 
these were 5 cases of post-abortal sepsis 
with large tubal-ovarian masses. Three 
of these were due to initial adnexal 
infection while two were cases of acute 
exacerbation of a chronic inflamma- 
tion. All of these were treated by the 
usual abdomino-sacral technique. 

Technique 

Technique is of great importance m 
pelvic work and is carried out at 
Erlangen 'witli minute efficiency. The 
great research laboratory of the 
Siemens works is situated only a 
Stoners throw from the Erlangen clinic so that Professor uitz 
and his assistants are in constant consultation with the heads 
of the laborator}^ staff and with Professor Patzold. and nianx 
innovations and improx'emenls in technique arc the result. 



Fig. 70. Siemens’ “ I 
tlierni/’ 


Machines 

The accompanying diagram gives an idea of the Siemens 
Eltratherm. a x^alve machine of fairly adequate output, oxei 
300 watts, with one wavelength of 0 metres. With this maclnnci 
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very valuable results are obtained in acute and chronic adnexitis 
and other conditions. 

When dealing nith fibrous masses, hard nodules, tumours and 
dense adhesions better results arc obtained by the use of Professor 
Wintz’s favourite njachine, the Ultra-Pandoros, nithits output of 
over 650 watts and a larger choice of wavelength. The wavelength 
chiefly used at Erlangen for these cases is very short, approximately 
3-70 metres. Professor Wintz considers that the shorter tlie 'nave- 
length the greater the penetration, jwovided tfie output is 
adequate. 

Other important (actors in technique are the position of the' 



Fig 71, ScliIienhtkKe's GI.iss sliod FIrctrodes. 


patient, the concentration of the current throughout the part 
treated ; the electrodes, their nature, size and position. For 
pelvic work Schliephakc’s glass shod metal electrodes should be 
used exclusively as rubber and felt absorb too much energy. The 
air spacing must be wide to get the true dejith effect. In tracing 
electrodes it is important to get all the organs of the true pehis, 
bladder, uterus, adnexa, and parametric tissues, into the condenser 
field. The best method is to use tn o large dorso- ventral electrodes 
of about 18 cm. diameter, the \entral electrode completely covering 
the pelvis, the dorsal electrode protruding below the coccyx. A 
common fault is to place the iatter too high up m the iumhar 
region so that the electrical field only traierscs the upjicr part 
of the organs. Three conditions arc necessary for depth effect J 




ULTEA -SnOET- WA VE THEEAPY 


347 


both electrodes should be placed at equal distances from the 
body ; both should be of equal size ; and concentration of the 
current on any prominent part must be avoided. 

Position of Patient 

The patient either lies on a couch on the sound side, the side 
to-be treated being upjiermost in order to avoid concentration on 
the posterior electrode, or else she is placed in the supine position 
on the Erlangen Couch, an admirably constructed couch of 
latticed wood, with one electrode behind the saci’um, the other 



beliind the flexed thighs. Failing this, which is an expeJisive 
affair, a canvas deck chair is suitable. 

Dosage 

A practical, simple and exact dose meter is used at Erlangen. 
It is being investigated in England, but in many hospitals as yet 
dosage is roughly worked out on time and skin-electrode distance. 
Over-dosage must be avoided in acute cases where it is well to 
begin with shorty treatments of fi\'c minutes with distances of 
10 to 15 mm. Strong treatments at this stage inevitably iwoduec 
pain. Energy output must be kept low and only the very mildest 
degree of warmth, or athermic treatment , should be experienced. 
Daily treatments with' occasional rest are given to acute cases 
,and the time is increased cautiously up to fifteen minutes. After 
ten da3^s, treatment is given thrice weekly. 

In chronic cases dosage is much higher, for these eases need 
heat, and begin, with ten minutes’ treatment given every other 
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day and prolonged to thirty minutes. The energy output is much 
higher because it is sometimes necessary to give sliglit temporary 
stumilation to a chrome condition. 

In chronic cases dosage is much more (lifTieult and athermic 
treatment practically useless. Professor AVintz is emphatic in 
stating that only specialised medical judgment and experience 
can solve the problem of giving enougii heat to stimulate the 
healing process without overdoing it and breaking down nature’s 
owTi defence mechanism. 

Prognosis in these cases depends on whether the condition is 
mainly the result of inflammation or due to the presence of 
hyperplastic cicatricial tissue and chronic induration associated 
with adhesions which deform the tubes and cause much pain. In 
the latter cases short-wave therapy alone cannot effect a cure. 

It IS sometimes impossible at a first examination to decide 
which of these elements is the predominating factor. If in doubt 
it is the rule at Erlangen to give a preparatory course of six to 
eight short-wave treatments. These may not replace ultimate 
operation but never do any harm and always result in a clearer 
picture being formed of the true pelvic condition. Many inflam- 
matory pelvic adhesions are removed by this, also swelling and 
chronic stasis, and then it is easy to recognise the hard exudate 
and adherent masses in the region of the broad ligament ns well 
as larger cyst-like accumulations of fluid that only operation 
can remove. 

Where the inflammatory picture is predominant the results of 
short-wave therapy in these cases are most satisfactory, a course 
of twelve to eighteen treatments often resulting in complete 
disappearance of any trace of a tubo-ovarian mass. 

Temperature 

Temperature measurement in the pelvis during treatment by 
sliort-w'ave therapy has been the subject of much discussion. 
With tlie pelvis in the condenser field a rise of only 0-5° to O-D® F. 
can be measured by a special thermometer of quartz and benzol, 
'for mercury cannot be used here. As it has been found that 
various strains of gonococci survive a temperature of 106-7® F, 
it would seem that nothing short of the drastic methods used by 
certain American w'riters would suffice to eradicate them from\he 
iwfecteA area. ThAw vfrvters coiwbinA ge&eial fever therapy with, 
a rise of general temperature to 103® F. wdth a local diathermy 
treatment heating the vagina up to 109® or 110®F. Professor 
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Wintz doubts the advisability of applying such heat, cither 
general or local. In his opinion a moderate local rise of temperature 
in the infected area is the important faetoi. and he considers 
that the actual damage done to the invading organism counts for 
less than the biological reaction of the patient and the rene^ved 
celhilar activity caused by hypericmia. In his opinion there is 
more in short-wave thcrapj' than mere heal production, and. that 
though “specific effect'’ is not a very happily chosen term and 
has been a stone of offence to many., we cannot refuse to recognise 
other effects that exceed those of heat alone. 

Much work and research is still necessary on the technical side 
in gynjecological work. War conditions arc at present- very 
unfavourable to this, but we should aifn at the production of 
apparatus of greater power which may at least give the objective 
proof of “ specific ” effects. Above all the difficulty of exact 
dosage must be o%'ei’come. 

In the Physiotherapeutic Department of St. Mary’s Hospital a 
great deal of gjmaecological work is done and the Erlangen 
technique is followed with very satisfactory results. Four Siemens 
machines arc at work in wards and Out-Patients’ Department 
all day long. One or two cases treated there during recent years 
may be of interest. 

One of these was that of a young woman of thirty who had 
been delivered of a healthy child ten days before she was seen. 
She had a temperature of 103‘4°. The general condition was 
bad, pulse feeble and rapid. There was severe pelvic pain and 
during the last twenty-four hours she had had several attacks of 
nausea and vomiting. Tiie diagnosis was adnexitis, with para- 
metritis on both sides, and pelvic peritonitis. There was tender- 
‘ neSs all over the lower abdomen and in the region of both tubes. 
On examination a large inflammatory mass was found on the right 
side, on the left a tumour the size of a duck’s egg. It was resistant 
and very tender to pressure. The sedimentation rate was high. 
A short-wave apparatus, the “ Padiotherm,” .350 watts, was 
installed and a short three-minute treatment given to each side 
with skin-distance of 10 cm. The result of that short treatment 
was that pain was relieved and the local inflammation began to 
abate. On the third day the temjjerature was normal. Sixteen 
treatments in all were given, gradually increasing the time up to 
twenty minutes on each side. At the end of a week there was 
neither pain nor temperature. In another week the patient was . 
able to get up and go about, although there Avas some exudate 
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and local thickening. A fortniglit later the ovaries were no longer 
adherent and the tubes not sensitive to pressure. Since then the 
patient has remained quite well. 

Another case of chronic pelvic inflamniatiou following abortion 
is instructi\e. The patient was a young woman of twenty-eight, 
and the case one of pelvic inflarnniation following abortion while 
travelling in the East three nionths previously. The patient 
complained of constant pain in the back and of pelvic pain, 
increased by standing, talking or any exertion. The whole lower 
abdomen was tender, especially on the right side, where a tubo- 
ovarian inflammatory mass was left, fixing the uterus to the 
pelvic wall. Any attempt to move this caused pain. A smaller 
tender mass was present on the left side. The patient looked 
very ill and distressed. She was treated in the usual w'ay with 
short treatments of five to ten, later to twenty, minutes each side. 
Treatments were given in a deck chair with the “ Ultra Pandoros ” 
ns rather dense adhesions were present. Treatment could only 
be given tlirice weekly as the patient lived at some distance, so 
the pain, though lessened, persisted rather longer than is the 
case where daily treatment is given. It still came on after any 
undue exercise or fatigue, and tliere w'ere occasional exacerbations. 
Blenstruation alw'ays produced fl good deal of pain, but progress 
was steadily maintained, and at the end of twenty treatments 
pain had disappeared. Her health had improved considerably 
and there was no trace of inflammatory swelling in the pehis. 
This was confirmed by a gjTiascoIogist who gave the patient a 
guarded prognosis regarding the possibility of another pregnancy 
within the next six months or more as the tubes were unlikely to 
be patent. Pregnancy did, however, occur within the next few 
Aveeks, which w’as a joyful surprise for all concerned, and in due 
time a healthy baby was born. ^ 

Another case w’as one of chronic pelvic inflammation follow’ing 
appendicitis. A young woman, married two years, complained of 
very severe dysmenorrhoea, especially marked on the first, third and 
fourth days of the periods n hich were irregular, noiv carl} now late, 
and much too profuse. There was no \ aginal discharge and mic- 
turition W'as normal. She ivas I'cry anxious to hai'c a child. Her 
history was of an acute appendix tw’o years previously, follow'cd 
by drainage for three weeks. On examination a left tubo-ovanan 
mass the size of a large orange was felt. It vias v'ery tender. 
The uterus was retrov^erted and fixed, with many adhesions to 
the left nnd posterior to the uterus. There was some sw'ellmg of 
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the right foriiix. Ultra-short-wave treatment was given. After 
ten treatments the tenderness iiad disappeared and the left mass 
was much reduced Tnit still palpable, and the patient had had one 
menstrual period with very severe pain. Eight more short-wave 
treatments were given. The next two periods were painless, and 
very soon after, a six-weeks’ pregnancy was diagnosed. The uterus 
was still retroverted and fixed. Six weeks later a twelve-weeks’ 
pregnancy was found and the uterus was in its natural position. 
The points in this case were the following : (i) The initial severe 
jielvic inflammation, so severe that nothing short of laparotomy 
could have been considered if short-wave treatment had failed, 
(ii) The severe menstrual pain after treatment began. Tins is a 
very common occurrence and patients should be warned about 
it. (iii) The great relief of pain during subsequent periods, 
(iv) Tlic fact that further improvement occurred in the pelvis for 
at least two months after short-wave treatment had stopped. 

Endocrine Disorders 

These offer a promising field of work for short-wave therapy, 
and the deep hyperannia in the pelvis appears to stimulate the 
secretory glands to liighcr function. 

In ovarian liypoplasia, with scanty and irregular periods, and 
in amenorrhoca, especially wliere the uterus is small and immature, 
the VTiter has found direct treatment of the pelvis by this method 
satisfactory. The important thing is that there is no risk of 
possible damage to the follicle during its stages of evolution to 
the mature corpus luteum. This cannot be said of X-ray treatment 
for this condition. 

Realising the direct control of the ovary by the anterior 
pituitary, and after reading Raah’s excellent paper read at the 
A’ieiina Congress on tliis subject, tlie writer has successfully treated 
three cases of hypoplasia by treating the pituitary only with 
ultra-short-wave. The results were as good as those achieved by 
direct treatment of uterus and ovary. Raab also recommends 
the same treatment for dysmenorrhoea. 

In a condition of such varied etiologj'^ as dysmenorrhoea it is 
difficult to assess the value of short-wave therap}*. In general, it 
may be said that in dysmenorrhoea without gross pelvic lesions 
especially when spasm of the uterine walls is responsible for pain, 
and whether or not the condition is due to endocrine dysfunction, 
short-wave therapy has extremely good results. In these cases 
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the writer nml<> the iilHioiiiino-sueial tuctliocl more buccessful 
than treating the pituitary only. 

THE GALVANIC CURRENT IN GYNAECOLOGY 

I.eueorrhtt‘ii, due to e^rviciil inrcetioii, is Mteeesisrully treated 
1)j' oervieni diathermy hy the Ciimbcrbatch method. This, in 
the writer’i opinion, is the one gynircoiogieal condition where 
tliathermy is superior to short-nave treatment, svhethcr the 
infection be gonorrhoeal or <Iue to jmcrperal or other infection. 
Here and there one comes across a case that does not clear up on 
diathermy alone ; such need the stimulating tonic effect of zinc 
or copper inonisation of the cervical canal completely to remose 
erosions and discharge. 

Zinc and copper ions are also of use m some obstinate cases of 
vulval pnintus of menopansal origin. These are often so obstinate 
that ev'cry other treatment fails, even X-rays and ultra-violet light. 
Ionisation is of little or no value m anal pruritus ; here, when 
such factors as hsenvorrhoids, B. Cali or other bowel infection, 
have been excluded, strong doses of ultra-violet light by com- 
pression treatment with the Kromayer lamp show good residts. 
Ill both these conditions the WTiter has had the best and most 
permanent results by combining physiotherapy with follicular 
liormones in high dosage. By this method several severe cases 
of menopausal pnintus have been cured in a comparativ’-elj’ short 
time. 

Conditions of space forbid more than the mention of the great 
value of massage and exercises as an adjuv^ant to short-wave 
therapy and light treatment m gyniccological and obstetrical 
cases. 

ACTINOTHERAPY IN GYNAECOLOGY 

The writer is convinced of the great v’alue of general irradiation 
by ultra-violet, visible and mfrn-red light in gjmircological 
cases. 

The menstrual cj’de and pregnancy represent biological pro- 
cesses that cause far-reaching changes in the endocrine glands ; 
greater still are these changes m gynecological disease of any 
kind. A 

These endocrine changes, again, influence the sympathetic 
nttvwvs awd 'NitVv vt ttve tVvse* tystems so closely tele.tcd 

to it, viz., skin, connective tissues and musculature. Any endo- 
crine disturbance soon manifests itself in the appearance of 
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sufferers from chronic pelvic disease. Their skins are harsh and 
dry, their faces sallow, their muscles poorly developed. 

Conservative therapy must take all this into account ; it is 
not enough to promote h3Yera3mia and cell regeneration in the 
pelvic organs ; that great organ, the skin, must also he flushed 
with blood and its stores of haemoglobin and minerals enriched. 
By means of general light baths, radiant energy is stored in the 
blood and carried to the tissues vdth renewed phagocytic and 
immunising power. 

The regenerative process thus set up speedily manifests itself 
by improvement in skin, hair and general muscle tone, by increased 
appetite and gain in weight. General radiation is a wonderful 
aid to the removal of toxins — under its influence neurasthenic 
symptoms, the inevitable accompaniment of chronic pelvic 
disease, clear up rapidly, and fatigue, irritabihty and depression 
vanish. 

There are many g^majcological conditions where ultra-violet 
light increases the effect of short-wave therapy. Ovarian 
hypoplasia is an important one, for it is one of the eauses of 
sterility, and w'e can greatly aid both substitution therapy and 
short-wave therapy by general light baths. This treatment is 
also of use in dysmenorrhma when hypoplasia is the cause, 

Actinotherapy in Pregnancy 

A great adjuvant to short-wave therapy in gynsecology, 
actinotherapy becomes a vital necessit}'- in the treatment of the 
expectant mother whose mineral stores are depleted by the 
inroads made on her own calcium and potassium. This is very 
noticeable during the eighth and ninth months when bone 
formation in the foetus is at its height and the mother’s skin 
loses its elasticity : it is then that the tendency to oedema 
becomes marked. 

Guthmann and Schol have shown that calcium is stored in the 
blood by ultra-violet light and that ten to twelve general light 
baths given to the mother at this period will restore her calcium 
balance and also increase the production of vitamin D for the 
benefit of her offspring. 

Light treatment need not be expensive or diflicult in gynaeco- 
logical work. In former years great use was made abroad, and 
by the writer, of Landeker’s carbon arc lamp which combined 
internal radiation of the whole abdomen with visible and infra-red 
light. It was, however, expensive and complicated, and short- 

B.i.OBETET. 12 
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wave therapy has greatly simplified physiotherapeutic treatment 
of gsrncecological cases. 

The simplest and most inexpensive light equipment for a 
gynaecological department is a mercury vapour Ilanovia lamp 
with a Sollux which has a spectrum rich in visible and infra-red 
rays. 
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sympathectomy for relief of 
pam in, 211 

lieatment of, by intensive 
X-ray therapy, 217 
by radiotherapy, American 
statistics, 153 
British teclinique, 178 
Brussels technique, 178 
comparison of results 
obtained by three chief 
techniques, 155 
comparison of statistics, 
153 

Continental statistics, ICO, 

deep X-rays, 176, 178 
initial mortality compared 
with operative mortality, 
167 

Pans technique, 174 
Rad lU m-h emmrt , 

Stockholm statistics, 

152 <t ttq. 


Cervix, cancer of — confd. 

treatment by radiotherapy, 
results obtained, 149 
at Slarie Curie hospital 
153 

at Slount Vernon 
hospital, 157 
at Radium Institute, 
London, 157 

Stockholm technique, 170 
teehmque, 170 
value of supplementary 
X-ray therapy, 161 
by IVertheim’s operation, 
results obtained, IM, 165, 
106 

comparison of results obtained 
by radiotherapy and by 
operation, 164, 165 
mucus in, t6le of in conception, 
198, 2DC 

variation m secretors’ activity, 
109, 200 

patholo^cal conditions of. X-ray 
appearances of, 300 
rigid, cases of, value of morphia — 
scopolamine analgesia in, 73 
Chaoul’s method of X-ray treatment, 
316 

Chemotherapy in puerperal sepsis, 108 
Chlldreu, leucorchma in, 214 
vulvo-vaginitLS of, 213 
treatment of, 22 4 
use of cestrone in, 26-1 
Chloroform aiucsthesia in second 
stage of labour, 81 
disadvantages of, 82, 83 
Chromocystoscoplc examination of 
ureters, 02 

Colposcope, llmsclraann’s, 181 
Conception, pll value of vagina in 
relation to, 196, 197 
Connective tissue tumours of ovary, 
285 

Corpus luteum hormone, 251 

standardisation and dosage, 
261 

Corticosterone in treatment of 
excessive vomiting in early 
pregnancy, JO 

Cotte’s operation of resection of 
pre -sacral nerve, 236 
Cystadenoma, pscudomucinosum, 277 
serosum pap i Hare, 270 
I Cystography, air, direct radiography 
and, 141 

I in diagnosis of placenta prscvia, 142 

1 Cystoma simplex, 276 
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Dermoid cysts of ovary, 280 
and pseudomucinous 
cystadenoma, combined, 287 
^malignant changes in, 287 
X-ray appearances of, 304 
Dc ttol cream, 106 
Diathermy in gynaecology, 340 
Diet, advice on, in ante-natal care, o 
Diethystiboestrol, 25l 
action of, 257 

Diphtheroid organisms in vagina, 210 
Discharge in leucorrhoea, examination 
of, 214 

Disproportion, estimation of, 19, 20, 
21 

Dodericin’s bacillus, cultural and 
moiphological characters. 209 
Douching, hot, value and dangers of, 
339 

Drug fever complicating 
siSphanilamide treatment, 113 
Dust as source of infection in 
puerperal sepsis, 104 
Dysgerminoma, 297 
Dysmenorrhcea, spasmodic, 

progesterone in treatment of. 
268 

resection of pre-sacral nerve in, 
238 


Ectopic gestation, X-rays in diagnosis 
of, 123 

Elliott bag for hot douching. 340 
Emotion, influences of, on endocrine 
system, 248 

Endocrine control of ovulation, 189 
disorders^ short irax’e therstpv i/i, 
351 

secretions, chemistry and 
physiological action of. 247 
Endocrincs and vitamins, relationship 
of, 2Tl 

Enterococcus, vaginitis due to. 212 
Epithelial ovarian tumour, 276 
Erlangen couch for short-vavc 
therapy, 347 

dosage in short-^vavc therapy, 347 
Ether, rectal, for obstetric analgesia, 
78 

Evipan, dosage of, for obstetric 
analgesia, 74 
Exercise in pregnancy, 11 
Extra-uterine gestation. X-rays in 
diagnosis of, 123 

Faeces as source of infection in 
puerperal sepsis, 103 


Fallopian tube and sterility, 192 

insufflation of, X-rav apparatus, 
305 

obstruction in, X-ray 
examination in, 310 
operations on, in treatment of 
sterility, 206 

patency of, dangers of lipiodol 
injection in, 393 
insufflation method of 
determination of, 193 
Rubin’s insxifflation treatment 
in obstruction of, 204* 205 
use of kymograph for 
determination of. 193 
results obtained, 194 ci seq 
Fertilisation, failures of, trciUment 
of. 200 

in relation to sterility, 196 
Fibroids, calcified, X-ray appearances 
of, 304 

Fibromyoma, uterine, radiation and, 
331 

X-ray appeaninces of, 310 
Foetal head. X-ray measurement of, 
12*1 

mortality in breach deliver 3 % 
Fcetal-pelvic relationsliips, X-ray 
study of, 125 

Foetus, abnormalities of, diagnosis 
by X-rays, 122 

dead. X-rays in diagnosis of, 123 
maturity of, estimation of. X-rays 
in, 124 

Gage (Courtney) method of 
pelvimetry, 128 

Galvanic current in gynaecology, 352 
Gas and air anaestlicsia in second 
stage of labour, 84 
contra-indications to, 85 
and oxygen anseslhesia in second 
stage of labour. 80 
Gland involvement in cancer of 
cervix, incidence and effects of, 103 
Glucose-saline solution, injection of, 
in treatment of excessh e vomiting 
in early pregnancy. 10 
Glycerine, intra-uterine, in treatment 
of puerperal sepsis, 107 
Glycosuria during pregnanej-', 
investigation of. 24 
Gonadotropic hormone in treatment 
of habitual abortion, 202 
hormone senim, 270 
hormones, 252 
functions of. 260 
standardisation and dosage, 262 
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Conan, Z5i 

ConoRhcea, examination for, in 
ante>n»tal care, 25 
Cranulota cell turnouts of ovary, 204 
Gynxcoid type of pelvis, 15, 152 
Cynandroblastoma, 207 

Habitual abortion, 3, 201 
Hxmolytic streptococci, groui^s and 
tj-pes of, 100 
in puerperal sepsis, 100 
Hremorrhol^, post-natnl, 30 
Hands, disinfection of, in prevention 
of puerperal sepsis, 103 
Hexoestroi. action of, 257 
HUtoty, obstetnc ,inantc-natalcare,2 
Hormones, gonadotropic, 252 
of corpus luteurn, 2>1 
oestrogenic, 240 

production of, disturbance of, in 
relation to Icucorrhcea, 216 
therapy by, dangers of, 270 
Hydrocephalus, X-rays in diagnosis 
of, 122 

Hydrophorograpb, uses of, 54 
Hysterectomy, cITects of, on the 
ovary, 272 

in treatment of puerperal sepsis, 
116 

Iodine, material requirements dunng 
pregnancy, 7 

Intrasenous antiseptics in treatment 
of puerperal sepsis, 114 
Iron, maternal requirements dunng 
pregnancy, 7 

Jacob’s method of pelvimetrj’, 123 

KetogeniC diet in treatment of 
pyelitis, 47, CO 

Kri^enberg tumours of ovary, 281 

Labour, first stage, drugs of value in, 
60 

induction of, as cause of puerperal 
sepsis, 05 

use of mstrogen for, 237 
management of, in breech 
deliveries, 44 

mechanism of, in relation to pels ic 
type, 133 

second stage of, anaesthetics 'n, 60 
trial, 20 

Lactation, progress of, 86 
suppression of, use of oestrogenic 
hormones in, 265 


Laparotomy and drainage in 
treatment of puerperal sepsis, 115 
Leucorthcea, 200 

bacteriological examination in, 223 
clinical varieties of, 213 
dellnition of, 200 
in adults of child-bearing age, 214 
in children, 214 
investigation of cases of, 214 
of parous women, treatment of, 
228 

predisposing causes, 213, 214 
question of infection or 
disturbance of hormone 
production, 210 
treatment of, 224 
varieties of, summary, 234 
virginal, non-infective, 214 
treatment of, 225 

Leukoplahia, early diagnosis of. 1 81 
Local anicsthcsia in obstetrics, 86 
Lugol's iodine solution in early 
diagnosis of cancer of cervix, J81 
Lumbar sympntlietic cliain, section 
or partial removal of, 241, 242 


M. & B., 003. .110 
in treatment of gonorrhrea, 26 

M.& B. 7G0..110 

Mandclic acid treatment of urinary 
infection, 63, 117 

Mandelix in treatment of urinary 
infection, 117 

Marie Curie Hospital, treatment^ of 
cancer of cervix at, results obtained, 
1 55 

Masks, wearing of, in prevention of 
puerperal sepsis, 105 

Maternal pelvLs and fcetal-pelvic 
relationships, radio logical study of, 
12 -> 

MeroorUI Hospital, New York. 
Iladium treatment of cancer of 
cervix at, results obtained, 150 

Memory test in morph]a-5C0]>otamine 
analgesia, 2 

Menopausal symptoms, use of ccstrone 
in treatment of, 260 
with ovarian tumours, 301 

Menstrual cycle, time of ovulation in 
189-102 

Menstruation and ovulation, 

independent pheiiomena, 101, 
102 

anovular, 250 

MetarsenoblUon in treatment of 
puerperal sepsis, 114 
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Metastatic abscess in pucri}eral 
sepsis, treatment of, 115 
Methaemoglobinuria complicating 
sulphanilamide treatment, 112 
Metropathia hsemorrlmgica, 
progesterone in treatment of, 208 
Monilia albicnns, 232 
Morphia, depressant action in 
respiratory centre of foetus, 69 
effect in labour pains, 70 
scopoFumme anafgesia, 71 

precautions necessary in, 72 
Mother, protection against infecting 
herself, in prophylaxis of puerperal 
sepsis, 106 

Mount Vernon Hospital, treatment of 
cancer of cen’^ix at, results obtained 
160 

Mucus, cervical, t61c of, in conception, 
198, 206 

Munich, statistics of results obtained 
by radiotherapy in cancer of 
cervix, 3 01 

Muscular system, condition of, 
examination of, post-natal, 33 
Mycotic vaginitis or thrush infection, 
231 


Nembutal, dosage of, for obstetric 
analgesia, 70 

Nitrous oxide anicsthesia in second 
stage of labour, 85 

Obstetric history in antCNnatal care, 2 
Obstetrics, radiology in, 121 
OSstradlol, 191, 249“ 250 
(Estnolf 250 
CEstrogcnic hormones, 240 

excitants of uterine activitj^ 256, 
257 

functions of, 250 
relation to carcinogenic 
substances, 250 
(Estrone, 240, 250 
in treatment of senile vaginitis, 225 
of vulvo-vaginitis of children, 
224 

standardisation and dosage, 261 
therapeutic use of, indications for, 
204 

use of, harmful effects to be 
< considered, 270 
withdrawal hajraorrhage, 259 
Oidium albicans, 231 
Oxnnopon, 70 

Ovary and ovaries, action of X-rays 
on, 237 


Ovary and ovaries — co?7fd. 
and uterus, coincident tumours of, 
282 

carcinoma of, 279 

metastasis of, 281, 282 
solid, 280 

dermoid cysts of, 280 
effects of liysterectomy on, 272 
embryology of, 289 
hormones produced by, 250 
Krukenberg tumours of, 28 J 
malignant, pseudomucinous 
tumours of, 280 

malignant serous papillomatous 
tumours of, 280 
psammocarcinoma of, 280 
tumours of, bilateral tendency of, 
203 

classification of, 274 
complications of, 299 
connective tissue, 285 
epithelial, 276 

morbid anatomy and histology, 
277 

granulosa cell, 204 

clinical aspects of, 296 
incidence of, 275 
malignant, 279 

classification of, 280 
clinical features of, 283 
connective tissue, 285, 280 
treatment of, 284 
menopausal symptoms with, 301 
origin of, 288 ct sctj» 
rare, 290 

teratoid, 286, 287 
torsion of, 299 

Ovulation and menstruation, 

independent phenomena, 191, 
392 

defective, treatment of, by small 
doses of X-rays, 204 
in relation to sterility, 3 89 
“ safe period ” in, 190 
time of, in menstrual cycle, 390 
el seq. 

Paraldehyde, dosage of, for obstetric 
analgesia, 78 

Paris statistics of results obtained by 
radiotherapy in cancer of cervix, 
160 

technique for radium treatment of 
cancer of cervix, 174 

Pelvic examination, post-natal, 35 
measuration. X-rays for, 325 
visceroptosis, 30 

Pelvimetry, 125 
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Pelvtoradiography, 12C 
technique of, 131 

Pelvis, inflanimatorv disease of, 
short'Wflve therapy in, att 
internal examination of, 12 
measUTement of, in ante-natal 
care, 11 

outlet of, measurement of, by 
X-rays, 129 

shape and size of, charting of, by 
X-rays, 120, 148 

temperature in, measurement of. in 
short-wave therapy, 348 
types of, elassifieation of, 15, 182 
mechanism of labour in relation 
to, 133 

Perl-arterlal sympathectomy, 23 1 
Perineal examination, post-natal, 33 
proptosls, 30 
PerlstaUls, ureteric, 57 
Peritoneum, pseudomyxoma of, 270 
Peritonitis, general, in puerperal 
6e()sjs, Oti 

pelvic, local, in puerperal sepsis, 
08 

Pernocton, dosage of, for obstetne 
analgesia, 75 

Phosphorus requirements during 
pregnancy, 0 

Physiotherapy in gynmcology, 330 
Pituitary body, anterior lobe of, 
hormones produced by, 252, 253 
control of ovulation, 1 89 
Placenta, manual removal of, as 
cause of puerperal sepsis, 03 
pnevia, ej'stography in diagnosis of, 
142 

X-rays in diagnosis, of, 140 
retained fragment of, predisposing 
to puerperal sepsis, 92 
Placental site, demonstration of by 
X-rays, 140 

Placentography, thorium, 14l 
PJatypelloid or flat type of pelvis, 10, 
132 

PDenmo-perltoneuro, X-rays in, 305 
trans-abdommal, 805 
Post-ma turltyoffoctiis.determmation 
of, 23 

Post-natal care, 30-37 
examination, 32 

after abnormal pregnancy, 30 
general condition and 
appearance, 32 
lactation, SC 
nniscular system, 33 
penneal and pels ic cxammation, 
83 


Post-natal care — cotitd 

presence of antemia, 33 
sacro-iliac backache, 38 
teeth, 36 

varicose veins and hicmorrhoids, 
36 

Fre-eclamptic toxaimia, progesterone 
in treatment of, 208 
Pregnancy, abnormal, post-natal 
overhaul in, 3G 
actinotherapy In, 852 
antenor-pituitary-like substance o f 
254 

Aschheim-Zondek test of, 255 
blood picture during, 28 
changes in ureter m, 63, 68 
( ondition of upper ureter in, 56 
early, diagnosis by X-rays, 122 
height of uterus at various stages 
of, 22. 23 

normal, radiological appearances 
of urinary tract in, 144 
pelvic radiation in, effect of, 328 
pyelitis of, 47 
See also under Pyelitis, 
weight during, 28 


s.-rays in, ii-a 
Pregnandiol, 3, 262 
Pregny], 231 

Pre-sacral nerve, functions of, 236 
resection of, 235 
indications for, 238 
types of pain associated with, 
239, 249 

Presentation of feetns, determination 
of in ante-natal care, 18 
Progesterone, 3. 251, 262 
functions of, 238 
standardisation and dosage, 2C2 
use of, lodirations for, 3 , 207 
Prolactin, 253 
Prolan A, 234, 260 
Prolan B, 251, 201 
Prontosil, 108, 109 
soluble, 109 
Proseptasine, 110 
Post-natal cimic, 37 
Protein requirements dunng 
pregnancy, 5 

Pruritus vul\TP, radiation in, 330 
Psammo carcinoma of ovary, 280 
Pseudocystoma, 270 
Pseudo mudnous cyatadenoma and 
dennnid cysts of ovary, 
combined, 287 

eystadenoma, papillerous forms of, 
278 

tumours, rupture of, 279 
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Pseudomyxoma of peritoneum, 279 
Puerperal sepsis, 91 
autogenous, 93 
bacteriology of, 100, 101 
clinical types of, OG 
exciting causes, 
investigation of, OS 
late results of, IIG 
nature of the disease, 91 
predisposing causes, 93 
preventive measures, 105 
retained placenta predisposing 
cause, 92 

sources of infection in, 103 
surgical treatment of, 115 
tissue damage as predisposing 
cause, 94? 
treatment of, 107 

Puexperium, pryexia in, investigation 
of, OS 

urinary infection during, incidence 
of, 50 

treatment of, 116 

Pyaemia, acute, in puerperal sepsis, 97 
chronic, in puerperal sepsis, 98 
Pyelitis, 47 

changes in ureters in, 55 
diagnosis of, 59 

examination of urine in, technique 
for, 49 

incidence and bacteriology, 48. 50 
infecting organism in, 51 
prognosis of, 07 
puerperal, 50 

bacteriology of, 52 
radiological appearances in, 145 
relation of, to toxaixnia, Go 
treatment of, 59 

by mandelic acid, 63 
by sulphunilamide, 04 
Pyelography, 57 
Pyrexia in the puerperium, 
investigation of, 08 

Quinine in treatment of puerperal 
sepsis, 114 

Radiation in advanced malignant 
disease of cervix, 317, 329 
in amenorrhena and sterility, 329 
in carcinoma of body of uterus, 325 
of cerv’^ix, 317 

in pelvic inflammation, 334 
in pruritus of vulva, 330 
in sarcoma of uterus, 320 
in uterine libromyomata, 331 
hsemorrhage without 

demonstrable pathology, 330 


Radiography, direct, and air 
cystography, 141 
Radiology in obstetrics, 321 
Radiotherapy in cancer of cervix, 
results obtained by, 149. See 
also finder Cervix. 

Radium, abdominal implantation of, 
179 

and X-rays, combined use of, 819 
bomb, 170 

hemmet, Stockholm, treatment of 
cancer of cervix at, results 
obtained, 149 el scq. 

Institute, London, treatment of 
cancer of cervix at, results 
obtained, 157 

in treatment of cancer of cervix, 
technique, 170, 317 
Rectal ether for obstetric analgesia, 
78 

Roberts’ method of pelvimetry and 
cephalometry, 127 

Rowden’s method of pelvimetry, 128 
Rubm*s ^ msiifliation treatment of 
Fallopian tubes in treatment of 
sterility, 204, 205 

Sacral anaisthesia in obstetrics, 80 
Sacro-iliac backache, 30 
Salpingitis in puerperal sepsis, 96 
Salpingo-Kymograph, 193 
results obtained with, 191 el scq. 
Sapraemia, 91 

Schauta’s operation for cancer of 
cervix, results obtained, 100, 107 
Schlieph^e's glass-shod electrodes, 
340 

Seconal, dosage of, for obstetric 
analgesia, 77 
Seminoma, 289, 297 
Sepsis, puerperal, 01 
Septicremia in puerperal sepsis, 90 
Scrogan, 254 

Serum, anti-s treptococcal , 

prophylactic injection of, 106 
gonadotropic hormone, 270 
in treatment of puerperal sepsis, 
114 

Sex hormones, 247 

standardisation and dosage, 201 
therapeutic applications, 203 
Short-wave therap\% 342 
biological effect, 342 
dosage, 347 
indications for, 343 
in endocrine disorders, 351 
in gynecological practice, 344 
technique, 345 
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Skin a .1 source of infection in 
puerperot sepsis, 103 
Sodium amytal, dosDge of, for 
obstetric analgesia. 77 
evipnn, dosage of, for obstetric 
analgesia, 74 
Soluseptssine, 110 
Spalding’s sign, 123 
Spinal an'cstbetic in second stage of 
labour, 30 

Staphylococci in puerperal sepsis, 125 
Stereoscopic and tnangulation 
methods applied to pelsTS and foetal 
skull, 120 
Sterility, ISO 

and atnenorrhoea, radiation in, 320 
Fallopian tube and, 192 
fertilisation of ovum in relation to, 
19C 

investigation of 
uretcrosalpingography and, 311 
ovulation and, 180 
treatment of, 204 
actihcial insemination in, 20S 
of defective osTilation, 20-1 
of failures of fertilisation, 200 
of tubal causes, 201 
Stockholm Radium^hemmet, 

treatment of cancer of cervix at, 
results obtained, 149 cl seq, 
technique for radium treatment of 
carcinoma of cervix, 170 
Streptodde, 109 

Streptococci, anaerobic, in puerperal 
sepsis, 104 

hscmolytiu, groups and types of, 100 
in puerperal sepsis, 100 
Struma ovarii, 298 
Sulphacmoglobinzemla complicating 
»ul phan I lamidc treatment, 112 
Sulpha diazlnc, 110 
Sulphanilamlde, dosage of, ill 

In treatment of gonorrhaa, 28 
of puerperal sepsis, 108 
of pyclitU, 01, 04 
of urinary Infectinn, 118 
toxic effects of, 1 12 
Snlphapyiidine, Ot, 110 
Sulphatmazole, C4, 110 
Snlpbonamide P, 109 
Sympathetic nerve, blocking of, 
methods of, its 
Sympathectomy, 235 
pelvic, types of, 2 tl 
perf-artenaf, SSt 
results of, 2U 

Syphilis, examination for, in ante- 
natal care, 25, 27 


Teeth, care of, in pregnancy, 11 
post-natal, 80 

Teratoid tumours of ovary, 280, 287 
Testosterone, 254 
indications for use of, 209 
Thiazamide, 110 

Thom's method of measuring pelvis, 
127 

Thorium placentography, 141 
Thro mho-phi ebltls m puerperal 
sepsis, 97 

Thrush, infection of vagina or vulva, 
231 

Toxaemia, prc-eclamptie, 
progesterone in treatment of, 268 
jrJaUoD of pyeJjt/s to, C3 
TrachelorrhcEal 213 
Trial labour. 20 

Trichomonas vacmalis, appearance of, 
228, 229 

vaginitis due to, 212 
Trichomoniasis, treatment of, 230 
Tubal gestation. X-ray appearances 
in, 123 

TviUight sleep, 71 

precautions necessary in, 72 


Ultra short -vrav e therapy, 341 
See also under Sliort wave, 
Ultratberm for short-wave therapy, 
315 

Ureter and Ureters, changes in, in 
pregnanej', 53, 58 
' dilatation of, in pregnancy, 5-' 
kinking of, 55 
pcrutalsis In, 57 
physiology of, 54 
tone of, endocrine control of, 54 
Ureteric stasis, 56 

Uilnaxy infection during puerpenum, 
incidence of, 50 

in puerperium, treatment of, 
116 

tract infection in puerperal sepsis, 

radiological appearances in 
normal pre^ancy, 144 
Urine, examination of in ante-natal 



Uterine hamorrhages, progesterone 
in treatment of, 268 
Utero-saipisgograpby, 305 et seq. 
Vtero^tubsl sgasm, 010 
Uterus, action of drugs on, 54 
and ovary, coincident tumours of, 
282 
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Uterus — conid, 

body of cancer of, 18X 

comparison of results obtained 
by radiotherapy and by 
surgery, 182 

treatmertt by radiotherapy, 
182 cl seq, 
cancer of, 
stages of, 150 

exploration of, as cause of 
puerpeml sepsis, 05 
dangers of, 107 

height of, at varioTis stages of 
pregnancy, 22, 23 
malformations of, pathological 
appearances of, 309 
progressive increase in size of, 
observatio!! of, 22, 23 
sarcoma of, radiation treatment of, 
320 

Vaccines in treatment of puerperal 
sepsis, 113 

Vagina, acid reaction of, 211, 212 
antiseptic power of, 212 
bacteriolo^ of, 209 
diseases of, radiation in, 327 
inflammation of, use of cestrone in, 
2C4 

insufflation of, with silver picratc, 
apparat\is, 231 
normal pH of, 211, 2X2 
Vagln^ discharge, examination for, 
in ante-natal care, 25 
flora, 209 

smear, technique of, 256 
thrush, 231 

Vaginitis due to enterococcus, 232 
due to trichomonas vaginalis, 212 
due to trichomonas and 
enterococcus, treatment of, 230 
mycotic, 231 
senile, treatment of. 225 
Varicose veins, post-natal, 36 
Vein ligature in treatment of 
puerperal sepsis, 1X5 
Venereal disease, examination for, in 
ante-natal care, 25 
Version in treatment of breech 
presentations, 39, 40 
Visceroptosis, pelvic, 36 
Vitamin E in relation to habitual 
abortion, 4, 203 
Vitamins and endocrines, 
relationship between, 271 

maternal requirements during 
pregnancy. 0, 7, 8 


Vomiting, excessive, in early 
pregnanc^% treatment of, 10 
Vulva, conditions of, indicating ^ 
treatment by ccstrone, 264 
diseases of, ra&ation in, 327 
Vulval skin, disinfection of, in 
prevention of puerperal sepsis, 100 
Vulvo-Vaginitis of children, 213 
treatment of, 224 
use of cestrone in, 204 


Walton’s method of pelvimetry, 127 
Weight during pregnancy, 28 
Worth elm’s operation for cancer of 
cer\ix, res\ilts obtained, 164 ei 
seq. 

White leg, 98 

Women’s Hospital, New York, 
radium treatment of cancer of 
cervix at, results obtained, 158 

Xanthofibroma tliecacellulare, 299 
X-ray investigation and diagnosis in 
gynaecology, 303 

therapy, contact or near-distance 
method, 316 

intensive, in treatment of 
carcinoma of cerviX^ 317 
massive single dose method, 
315 

protracted fractional metliod, 
315 

spIit-dosc method, 315 
low voltage contact, 316 
supplementary to radium 
treatment, value of, IGl 
examination in pregnancy as 
routine measure, 137 
X-rays, action of, on ovaries, 327 
and radium, combined use of, 317 
and suTgery, combined use of, 323 
for pelvic menstruation, 125 
in diagnosis of anencephaly, 122 
of fcetal abnormality, 122 
of hydroceplialus, 122 
of early pregnancy, 122 
in examination of maternal pelvis, 
125 

in gynaecology, 303 
in obstetrics, 121 

small doses of, in treatment of 
defective ovulation, 204 

Zinc chloride in treatment of 
leucorrhoea, 227 
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and At;^*n3 Shore, B.Sc., A.I.C. Second Edition. Wi Illastrstiona* 
net. 

PregVs Quantitative Or^ranic Mlcroanaly^is. By I>r. Hubert Roth, 
Third English Edition* Translated hy E. Berye Bkyr, B.Sc„ A.I.O* 
72HI«itrations* ISi.nct. 

The Natural Organic Tannins; History; Chemistry; Distribution. 

By K* KiRrKKsTEiK, D.Sc, Numerous Tables* subnet. 

Adulteration and Analysis of Foods and Drugs. By J. F. LrrrESECGE, 
F-I.O,, Pb.O*, Foimeriy Pubho Analyst to the City of Birmingham. 
Forevrord by the Ku Hon, Nrtxeee CKAJJBSunjLrs', 21.P. 36f* net. 
Recent Advances In Physical Chemistrj*. By Sjlhuex GntsstoyE, D.Sc., 
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Pii.C. 15 Hlustmtioiig* 7r. <kl, net. 
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